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PREFACE. 

This  volume  comprises  the  substance  of  several  mono- 
graphs that  the  author  has  published  from  time  to  time  during 
the  past  ten  years  in  medical  journals,  with  the  addition  of  con- 
siderable new  matter.  He  has  added,  also,  the  histories  of  many 
typical  cases  in  detail  with  the  view  of  illustrating  some  re- 
markable results  of  eye-treatment  alone  upon  various  forms  of 
nervous  disturbances  that  have  persisted  for  years  and  failed  to 
yield  to  any  other  form  of  treatment. 

Many  of  the  histories  published  in  this  volume  are  given 
with  sufficient  completeness  to  shed  much  light  upon  the 
methods  employed  in  each  case,  as  well  to  demonstrate  the  re- 
sults obtained  by  the  use  of  glasses  and  graduated  tenotomies 
upon  some  of  the  ocular  muscles.^  To  the  oculist  the  technical 
portion  of  some  of  these  records  will  doubtless  prove  of  greater 
interest  than  to  the  general  practitioner  in  medicine ;  but  the 
author  trusts  that  the  labor  involved  in  preparing  such  histories 
for  the  press  from  scattered  office  memoranda  will  not  be  deemed 
by  any  reader  as  misspent. 

The  views  which  the  author  supported  in  his  work  on 
nervous  diseases^ — relative  to  the  effects  of  eye-strain  upon  the 
development  of  headache,  neuralgia,  sleeplessness,  chorea,  epi- 
lepsy, nervous  prostration,  and  insanity — are  reiterated  here 
with  strong  clinical  evidence  to  sustain  them.  Time  has  but 
strengthened  the  author's  early  convictions,  while  many  of 
those  who  were  antagonistic  to  these  views  years  ago  are  now 
enthusiastic  in  their  support. 

In  Chapter  II  of  this  work  an  attempt  has  been  made  to 
so  present  the  various  steps  that  should  be  taken  during  an 
examination  of  an  eye  for  errors  of  refraction,  and  of  the  ocular 
muscles  for  anomalies  of  adjustment  of  the  eyes  (heterophoria), 
as  to   enable  even  a  beginner  in  this  work  to  come  to  some 

'  This  is  particularly  true  of  the  epileptic  cases  (Chapter  VII). 

"^  Lectures  on  Nervous  Diseases,  The  F.  A.  Davis  Co.,  Philadelphia,  1888. 
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definite  conclusions  regarding  the  presence  or  absence  of  eye- 
strain Avitliout  aid  from  a  specialist. 

To  the  critics  the  author  would  say  that  three  facts  should 
not  be  lost  sight  of  in  this  volume, — viz.,  that  none  of  the  cases 
here  reported  took  any  drugs  while  under  his  care,  that  they 
were  clironic  cases  which  had  received  no  benefits  from  medi- 
cation under  skillful  hands,  and  that  many  of  them  were  made 
absolutely  well  by  eye-treatment  alone. 

To  appreciate  the  fact  that,  within  the  past  ten  years,  a 
remarkable  change  has  occurred  in  reference  to  this  important 
field,  it  is  only  necessary  to  contrast  the  later  works  with  those 
of  earlier  date  upon  diseases  of  the  eye  and  diseases  of  the 
nervous  system.  Few,  if  any,  can  be  found  to-day  that  have 
ignored  entirely  the  relationship  between  eye-strain  and  func- 
tional neuroses,  while  in  the  past  this  field  was  neither  hinted 
at  nor  discussed  in  any  of  the  text-books.  Moreover,  the  m.edical 
journals  to-day  are  constantly  furnished  w-ith  interesting  articles 
relating  to  this  subject  both  in  America  and  Europe.  Frequent 
and  long  discussions  in  societies  regarding  eye-muscles,  the  new 
instruments  that  are  being  devised,  and  the  growing  sale  of  these 
instruments  also  point  toward  the  rapidly  increasing  interest  in 
this  field  of  medical  work. 

"While  the  author  does  not  expect  that  his  critics  will  accept 
all  of  his  conclusions,  he  has  a  right  to  ask  that  the  work  be 
read  without  prejudice  prior  to  criticism  and  that  the  reviews  be 
dispassionate.  The  time  has  passed  when  violent  antagonism 
or  ridicule  can  have  much  weight  in  opposing  the  progress  of 
any  method  of  treatment  of  disease  that  is  scientific  and  positive 
ratlier  than  speculative  or  empirical. 

The  author  would  express  here  his  indebtedness  to  his 
assistant,  13r.  Wm.  K  Broughton,  for  valuable  aid  in  preparing 
for  the  press  many  of  the  clinical  histories  that  are  incorporated 
in  this  volume,  the  tabular  matter,  and  the  index. 

Ambrose  L.  Ranney. 

345  Madison  Avenue,  New  York  City, 
June,  1897. 
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THE  BEARIXGS  OF  EYE-STRAIX  UPON  THE  DURATIOX 
OF  HUMAX  LIFE. 

To  counteract  the  miderltjing  factors  of  disease  is  even 
more  important  than  to  combat  disease  when  actually  de- 
veloped. 

Life  is,  at  best,  precarious.  ''  Three  score  years  and  ten  " 
are  readied  but  by  a  few.  From  infancy  we  are  exposed  to  con- 
ditions which  either  predispose  toward  or  actually  excite  disease. 
The  basis  and  aim  of  all  life-insurance  examinations  is  to 
determine,  as  far  as  human  skill  can,  the  existence  or  non- 
existence of  two  factors  which  necessarily  modify  the  risk  to 
life.     Tljese  are  as  follow  : — 

1.  Whether  the  ajJj^Ucaut,  bi/ hereditf/,  climatic  surround- 
ings, occupation,  personal  habits,  and  other  causes,  is  not  more 
than  ordinarihj  liable  to  the  development  of  disease. 

2.  Whether  any  evidence  of  existing  iceahiess  or  of  actual 
disease  can  be  discovered  by  a  p)hjsiccd  examination. 

As  examples  of  the  former  of  these  two  factors,  let  me  cite 
a  few  familiar  illustrations  which  not  infrequently  present  them- 
selves. An  applicant,  for  instance,  who  shows  an  unmistakable 
family  tendency  to  consumption,  and  Avhose  ancestors  have 
seldom  passed  the  age  of  -15  years,  would  not  at  the  age  of  30 
(even  if  in  perfect  health)  be  considered  as  good  a  risk  as  if  his 
ancestry  had  shown  no  evidence  of  a  phthisical  tendency  and 
had  been  long-lived. 

Again,  one  who  from  necessity  was  a  resident  of  a  malarial 
region,  or  where  periodical  epidemics  of  fevers  were  common, 
would  be  materially  affected  as  a  risk  by  that  fact,  in  spite  of 
good  health. 

Hazardous  occupations  increase  the  risk  to  hfe.  A  con- 
firmed habit  of  excessive  indulgence  in  alcohol  does  the  same. 
A  victim  to  the  use  of  drugs,  such  as  the  morphine,  chloral,  or 
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cocaine  habits  (which  slowly  tend  to  sap  the  nervous  vitality  of 
the  patient,  and  to  render  him,  as  a  consequence,  more  than 
ordinarily  susceptible  to  atmospheric  germs  and  disease),  would 
be  rejected  by  any  carelul  medical  examiner. 

It  is  well  and  justly  recognized  to-day  by  the  community 
at  large  that  it  is  necessary,  for  the  protection  of  the  interests 
of  the  insured,  as  well  as  that  of  the  insurer,  that  every  step  be 
taken  to  ascertain,  and  every  safeguard  be  used  to  overcome, 
through  the  medical  examiners,  upon  whose  judgment  the  risk 
is  to  be  accepted  or  rejected,  all  irredisijoslng  factors  to  the 
development  of  disease  in  any  applicant  for  insurance. 

The  protection  of  the  widow  and  the  fatherless  rests  upon 
the  faith  of  the  community,  at  the  present  day,  in  the  compe- 
tency of  the  medical  men,  Avho,  by  their  skill  and  discriminating- 
judgment,  keep  the  death-rate  from  assuming  proportions  that 
would  prove  hazardous  to  the  financial  prosperity  of  the  corpo- 
rations that  have  diversified  financial  interests,  involving  millions, 
in  their  keeping. 

I  desire,  therefore,  that  the  thoughtful  reader  of  these  pages 
shall  see  in  them  no  affectation  of  science  or  pretence  to  superior 
knowledge,  but  an  honest  and  earnest  purpose  to  bring  to  their 
notice,  in  a  manner  that  is  simple  and  practical,  a  statement  of 
clinical  facts  that  are  to-day  receiving  no  small  amount  of  atten- 
tion from  scientific  medical  men,  and  a  theory  that  is  based  upon 
nature  and  common  sense. 

In  endeavoring  to  present  the  view  (now  quite  generalh' 
accepted)  that  the  eyes  themselves  may  (when  defective  in  re- 
fraction or  when  imperfectly  adjusted  so  that  they  fail  to  work 
in  harmony  with  each  other)  constitute  an  important  and  too 
commonly  neglected  factor^  both  in  causing  and  jperpetaating 
disease^  I  believe  and  trust  that  I  shall  open  to  the  minds  of 
some  of  my  readers  a  field  worthy  of  serious  thought  and  careful 
consideration. 

Within  the  past  few  years  the  attention  of  the  medical  pro- 
fession has  been  drawn,  more  forcibly  than  ever  before,  to  the 
fact  that  eye-strain  may  constitute  an  important  element  in 
the  causation  of  all  nervous  disturbances  of  the  so-called  "  func- 
tional "  type,  and  also  of  many  symptoms  referable  to  the  viscera. 
The  latter  are  too  often  construed  as  indications  of  actual  disease 
of  the  organ  disturbed. 

In  the  light  shed  upon  this  subject,  chiefly  by  recent  con- 
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tributions  to  medical  literature,  the  view  is  gradually  being 
accepted  by  many  in  the  profession  that  certain  nervous  diseases 
(whose  pathology,  to  say  the  least,  is  still  in  doubt)  are  possibly 
not  dependent,  in  every  case,  upon  an  unrecognized  organic 
lesion  ;  and  they  are  being  led  to  coincide  with  the  statement 
that  the  term  '"'functional  "  nervous  disease  may  be  properly 
applied,  in  some  instances,  at  least,  to  the  graver  nervous  con- 
ditions,— such,  for  example,  as  epilepsy,  chorea,  hysteria,  or 
other  manifestations  of  nervous  exhaustion,  and  insanity. 

In  other  words,  the  professional  mind  seems  more  willing 
now  than  in  the  past  to  discard  an  apparently  fruitless  search 
for  a  pathognomonic  lesion  for  each  intractable  nervous  con- 
dition, and  to  look  more  calmly  upon  tangible  clinical  facts, 
even  if  they  are  radically  opposed  to  pre-existing  views. 

Can  Nervous  Diseases  be  Caused  by  Eye-strain? 

The  literature  of  medicine  goes  to  prove  conclusively  that 
the  duration  of  life  is  materially  shortened  by  nervous  debility 
and  the  diseases  which  it  entails.  Any  factor,  therefore,  in 
their  causation  ought  not  to  be  overlooked.  Tliis  subject  of 
inquiry  has  become  invested  with  an  importance  which  cannot 
well  be  ignored  by  searcliers  after  truth. 

If  the  view  that  eye-strain  is  a  frequent  cause  of  func- 
tional nervous  derangements  proves  to  be  the  correct  one, 
beyond  the  possibility  of  a  doubt  or  cavil,  it  is  not  difficult  to 
see  that  a  hope  of  marked  relief  or  of  ultimate  recovery  is  prac- 
tically extended  to  many  hopeless  sufferers  upon  wliom  drugs 
have  exerted  little  or  no  benefit. 

In  anticipation  of  the  general  acceptance  of  such  a  view 
(which,  I  feel  assured,  must,  in  time,  prevail),  I  have  deemed  it 
wise  to  first  discuss,  from  a  physiological  stand-point,  some  of 
the  points  involved  in  this  theory,  and,  later,  to  illustrate,  by 
selected  cases,  the  curative  effects  of  eye-treatment  upon  the 
various  types  of  nervous  derangement. 

In  order  that  those  of  my  readers  (who  have,  possibly,  not 
given  much  attention  to  the  views  which  these  cases  are  par- 
ticularly selected  to  illustrate)  may  properly  understand  the  train 
of  reasoning  that  offered  a  solution,  to  my  mind,  of  the  symp- 
toms recorded,  I  take  the  liberty  of  quoting  a  few  paragraphs 
from  a  paper  which  I  read  before  the  International  Medical 
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Congress  at  AVasliiiigton,  entitled  "  Does  a  Relationship  Exist 
between  Anomalies  of  the  Visnal  Apparatus  and  the  So-called 
'  Neuropathic  '  Predisposition  "?  "  ^  This  paper  was  based  upon 
a  carefully  tabulated  analysis  of  the  records  of  one  hundred 
consecutive  cases  of  typical  neuroses  taken  from  my  private 
case-book. 

In  this  paper  I  say:  '-Until  there  is  a  uniformity  in  the 
methods  employed  for  testing  the  eye-muscles,  and  of  terms  for 
the  recording  of  anomalies  so  detected,  the  profession  must 
unfortunately  continue  to  be  more  or  less  embarrassed  in  this 
line  of  research.  I  do  not  feel  justified  in  personally  discussing 
this  subject  here,  as  it  has  only  an  indirect  relationship  with 
this  paper ;  but  I  cannot  refrain  from  saying,  in  this  connec- 
tion, that  to  defective  methods  of  examination,  made  venerable 
chiefly  by  their  antiquity,  we  owe  to-day,  in  my  opinion,  much 
of  our  ignorance  of  anomalies  of  the  ocular  muscles." 

Some  time  ago  I  was  struck,  on  lookino-  over  a  children's 
magazme,  with  an  illustration  designed  to  teach  the  reader  the 
dependence  of  the  various  organs  of  the  body  upon  the  brain. 
It  represented  tlie  brain  as  the  head  of  a  manufacturing  estab- 
lishment sitting  at  his  desk,  and  around  him  were  the  various 
departments, — as,  for  example,  the  liver-department,  the  stomach- 
department,  the  eye-department,  etc.  These  departments  were 
connected  with  the  head  of  the  establishment  (the  brain)  by 
telegraph-wires,  througli  which  each  could  make  its  wants 
known  and  receive  information  regarding  them. 

Probably  the  designer  of  this  sketch  (made  for  the  pur- 
pose of  illustrating  to  the  child  the  dependence  of  the  organs 
upon  the  brain  for  their  successful  operation,  as  well  as  their 
actual  support)  built  "  better  than  he  knew."  He  embodied  in 
his  drawing  a  graphic  representation  of  certain  fundamental 
principles  of  physiology  which  are  not  clearly  understood,  even 
by  many  adult  minds,  in  their  bearings  upon  the  general  health. 

The  lungs  do  not  make  us  breathe,  except  in  an  indirect 
w^ay, — by  asking  the  brain  to  start  the  necessary  muscles  into 
action.  The  stomach  does  not  perform  its  functions  until  after 
the  brain  has  been  requested  by  it  to  turn  on  the  blood-supply 
in  sufficient  quantities  to  produce  the  requisite  amount  of 
gastric  juice.  The  intestine  performs  its  incessant,  worm-like 
movements  by  no  inherent  power  of  its  own.     The  heart  keeps 

'  An  abstract  of  this  paper  was  publislit-d  in  the  Medical  Register,  November  19,  1SS7. 


BEARINGS    UPOX    THE    DURATION    OF    HUMAN    LIFE.  0 

up  its  rhythmical  beating-  only  when  permitted  to  do  so  by  the 
great  center  of  nerve-force. 

Now,  is  it  at  all  inconsistent  with  physiological  principles 
to  advance  the  view  that  any  excess  of  nervous  expenditure  to 
one  organ  over  the  normal  amount  ichich  should  he  furnislied  is 
done  at  the  expense  of  the  others  sooner  or  later  ? 

Xo  one  can  draw  incessantly  upon  his  reserve-capital  of 
nerve-force  without  incurrino-  a  risk  of  ultimatelv  exhaustinsr  it. 
A  hanhrujAcij  in  the  reserve-capital  of  nerve-force  entaih  untold 
ills  to  the  individual. 

The  day  of  reckoning  is  postponed  in  any  given  case  in 
direct  proportion  to  the  drafts  made  upon  the  reserve  and  the 
amount  of  the  reserve.  This  may  help  us  to  explain  why  some 
escape  it  indefinitely  while  others  are  precipitated  into  inde- 
scribable distress  when  life  is  hardly  begun. 

In  case  the  bearing  of  eye-strain  upon  the  problem  of 
nervous  expenditure  is  not  very  clear  to  some  of  my  readers,  I 
deem  it  wise  to  call  attention  to  some  facts  relating  to  the  more 
common  ocular  defects  that  are  capable  of  transmission  from 
parents  to  their  offspring. 

Although  something  has  been  written  within  the  past  few 
years  in  relation  to  the  deleterious  effects  of  errors  of  refraction 
and  accommodation  of  vision  and  the  condition  known  as 
"  muscular  insufficiency "  upon  the  functions  of  the  nervous 
system  and  the  viscera,  the  profession  at  large  is  not  yet  thor- 
oughly awakened  to  the  importance  of  the  detection  and  correc- 
tion of  such  errors. 

Most  men  know  that  some  persons  can  be  made  dizzy 
by  looking  from  a  height  or  inspecting  a  water-fall ;  they  have 
doubtless  seen  people  suffer  pains  in  the  head  and  be  made 
"  sick  at  the  stomach  "  by  trying  on  a  pair  of  spectacles  which 
gave  relief  to  a  friend.  All  physicians  doubtless  know  that  a 
"  squint  "  in  the  eye  is  very  often  due  to  some  defect  in  the 
refraction  of  the  eye  or  a  weakness  of  its  muscles ;  but  possibly 
some  of  them  do  not  know  that  a  squint  will  occasionally  dis- 
appear at  once,  when  the  proper  glasses  are  given  to  such  a 
patient,  without  recourse  to  cutting  the  muscle.  Perhaps  it 
has  never  occurred  to  most  of  my  readers  that  sight  is  the  only 
special  sense  luhich  ice  use  constantly,  except  during  the  hours 
of  sleep.  There  is  not  a  moment  of  the  day  when  we  are  not 
acquiring  visual  impressions  of  some  kind. 
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Fortunately  for  our  nervous  system,  the  normal  eye  takes 
pictures  of  surrounding  objects  icithout  any  muscular  effort 
when  the  object  is  more  than  twenty  feet  away ;  hence,  during 
the  larger  part  of  each  day,  the  normal  eye  is  passive,  and  is 
practically  at  rest,  although  performing  its  functions. 

How  different  is  the  condition  of  the  far-sighted,  or 
"  hypermetropic,^^  eye,  however,  from  the  normal  !  For  this 
eye  (since  it  is  too  short  in  its  antcro-posterior  axis)  all  objects 
have  to  he  focused  hy  muscular  effort,  irrespective  of  their  dis- 
tance from  the  eye.  Such  an  eye  is  never  passive.  It  has  no 
rest  while  the  body  is  awake.  It  is  always  straining,  more  or 
less  intensely,  to  bring  properly  upon  the  retina  the  images  of 
objects  seen. 


Fig.  ].— a  Diagram  Designed  to  Illustrate  Coxgexital  or  Acquired 
Malformations  in  the  Antero-posterior  Axis  of  the  Eyeball. 

The  Shallow  Eye. — The  "  hypermetropic  "  condition  of 
the  eye,  or  '•^ far-sightedness,^^  as  it  is  called,  is  a  very  common 
defect.  It  is  especially  frequent  in  persons  of  tubercular 
parentage.^  It  is  well,  therefore,  to  suspect  the  existence  of 
this  defect  in  children  or  adults  whose  ancestors  hare  died  of 
"  consumption." 

Hypermetropia  cannot  be  corrected  too  early  in  life.  It  is 
unquestionably  one  of  the  most  frequent  causes  of  "  side  head- 
ache,''^ which,  as  we  all  know,  runs  in  families.  It  is  commonly 
encountered  also  (among  other  optical  defects)  in  subjects 
afflicted,  with  chorea  and  epilepsy.  It  is  a  congenital  defect, 
and  will  never  be  "  outgrown,"  as  many  people  think.  A 
hypermetropic   child,  from   the  days  of  babyhood,  suffers  (un- 

'  This  is  probabl}-  due  to  the  shallowness  of  the  orbits. 
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conscious,  perhaps,  of  the  fact)  from  a  variety  of  symptoms 
which  indicate  the  "strain"  to  which  it  is  subjected  in  conse- 
quence of  its  efforts  to  see  distinctly.  Its  eyes  are  likely  to 
become  easily  suffused  when  it  plays  or  looks  steadily  at  near 
objects.  A  slight  cast  in  the  eye  is  sometimes  developed.  It 
occasionally  "  sees  double  "  after  it  learns  to  read.  It  usually 
prefers  and  excels  in  out-of-door  sports,  which  require  only 
slight  efforts  at  accommodation  of  vision.  It  finds  that  study 
and  close  application  to  books  bring  an  indescribable  sense  of 
weariness  and  discomfort ;  hence  study  becomes  irksome  and 
play  brings  a  sense  of  peculiar  relief. 

Now,  one  clinical  fact  should  be  noted  here, — viz.,  that 
liypermetropic  subjects  often  have  remarhahle  acuteness  of  sight. 
They  are  very  apt  (when  young  adults)  to  boast  of  their  power 
of  vision.  They  can  often  read  all  the  test-types  made  for 
distance  (twenty  feet  or  more)  without  an  error.  If  the  defect 
exists  in  a  child,  the  parents  will  frequently  tell  you  how  the 
child  can  see  things  with  distinctness  which  possibly  they  them- 
selves cannot  see  at  all ;  how  they  have  tested  its  eyes  from  time 
to  time ;  how  absurd  the  idea  seems  to  them  and  their  friends 
that  the  vision  of  the  child  is  defective  ;  and  how  unnecessary 
the  use  of  glasses  seems  to  them  (even  if  the  eye  is  abnormal) 
so  long  as  the  child  can  get  along  without  them.  In  some  cases 
no  amount  of  explanation  or  pleading  will  persuade  tlie  parents 
to  have  the  ophthalmoscope  or  atropine  used  upon  the  child's 
eyes  in  order  to  decide  the  question  of  the  existence  of  '■''latent" 
far-sightedness. 

Some  years  ago  I  pleaded  with  a  medical  man  to  allow 
some  oculist  of  reputation  to  examine  his  children's  eyes,  all  of 
whom  had  weekly  attacks  of  sick  headache,  inherited  from  both 
the  mother  and  father,  and  in  whom  a  tubercular  tendency  was 
stronglv  marked.  I  was  refused,  and  the  statement  was  made 
that  never,  while  the  father  lived,  should  a  child  of .  his 
wear  glasses  with  his  consent.  One  of  these  children  wears 
to-day  a  convex  glass  with  a  twelve-inch  focus  for  distance ;  an- 
other wears  the  same  glass  with  five  degrees  of  prisms  added. 
These  only  partially  correct  an  insufficiency  of  the  muscles, 
which  exists  in  addition  to  the  hypermetropia.  A  third  child 
is  highly  hypermetropic  and  astigmatic.  In  every  one  of  these 
subjects  immense  relief  has  been  afforded  by  the  correction  of  an 
optical  defect  which  had  rendered  their  early  life  one  of  suffer- 
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ing.  This  is  not  an  uncommon  experience.  I  could  cite  many 
more,  if  I  deemed  it  necessary  to  prove  wliat  is  already  accepted 
by  ophtlialmologists  as  demonstrated, — viz.,  that  hypermetropia 
and  eye-defect  of  other  forms  may  become  f miff  id  sources  of 
Jieadache. 

There  is  a  prejudice  among  laymen  and  some  medical  men 
that  glasses  are  an  injury  when  they  can  be  avoided,  because, 
as  they  say,  "  a  person  becomes  so  dependent  upon  them  when 
he  once  puts  them  on."  This  argument  should  be  exactly 
reversed,  and  construed  as  follows  :  "  Because  nature  becomes 
dependent  upon  a  glass  icliicli  gives  relief  and  corrects  an  exist- 
ing strain  upon  the  eije^  no  time  should  he  lost  in  ajfording  this 
relief' 

Should  a  hip-splint  be  avoided  (when  the  pain  in  the  joint 
is  arrested  by  it)  because  the  patient  feels  his  dependence  upon 
the  splint"?  Should  a  child  be  allowed  to  go  through  life  with 
a  deformed  eye  simply  because  the  defect  is  not  apparent  to 
himself  or  his  friends  on  account  of  an  unnaturally  developed 
ciliary  muscle,  which  for  a  time  renders  the  eye  capable  of 
getting  along  tolerably  well  in  spite  of  its  deformity'? 

More  harm  is  being  done  to-day  to  tlie  community  at 
large  by  this  fallacious  argument  than  is  possible  to  compute. 
Thousands  of  sufferers  from  sick  headache  and  neuralgia  are 
to-day  struggling  along  through  life  with  an  optical  defect 
uncorrected,  and,  in  many  instances,  after  costly  experimen- 
tation with  drugs  and  doctors,  are  left  in  despair  of  cure. 

I  speak  strongly  upon  this  point,  because  I  believe  that  the 
gastric  symptoms  Avhich  accompany  typical  attacks  of  sick 
headache  are  not  to  be  explained  (as  they  commonly  are)  on 
the  ground  that  the  "  liver  is  inactive,"  or  that  '•  dyspepsia 
exists,"  or  that  the  "gastric  juice  is  weak,"  or  that  "  the  patient 
uses  tobacco  to  excess,"  or  that  "he  has  been  living  too  high." 
Every  one  who  has  suffered  for  years  with  these  attacks  knows 
that  they  often  occur  without  explainable  cause ;  that  they  are 
cured  sometimes  by  eating,  drinking,  and  smoking,  and  made 
worse  at  other  times  by  similar  indulgences  or  excesses ;  that 
every  known  remedy  is  apt,  sooner  or  later,  to  prove  inoperative, 
and  that  a  sure  specific  for  them  is  luiknown  among  the  drugs 
of  our  pharmacopoeia.  These  subjects  also  know  that  life  is 
rendered  almost  unendurable  by  the  attacks  at  times.  They 
are  tractable  patients,  and  will  try  anything,  live  in  any  way 
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specified,  and  bear  any  privation  without  a  murmur,  if  it  will 
insure  a  cure. 

I  believe,  from  a  personal  experience  of  my  own  of  this 
kind  (which  it  is  unnecessary  to  relate  here),  and  from  some 
experience  also  in  examining  the  eyes  of  this  class  of  sufferers, 
tliat  the  symptoms  of  sick  headache  are  reflex  in  character  to  a 
large  extent,  and  are  due,  primarily,  in  almost  every  case  to 
some  optical  defect.  We  can  easily  demonstrate  that  disturbed 
brain-action  from  eye-strain  may  produce  in  a  healthy  child 
and  in  some  adults  all  of  the  symptoms  of  these  attacks  in  a  few 
minutes.  Why  is  it  irrational,  therefore,  to  affirm,  that  a  brain 
disturbed  bv  the  constant  efforts  made  to  use  eves,  which  are 


Fig.  2.— Section  of  the  Fkoxt  Part  of  the  Eye,  sho^wixg  the  Mechaxisji 
OF  Accommodation.    (Pick.) 

The  left  side  of  the  figure  (F)  shows  the  lens  adapted  to  vision  at  distances 
of  over  twenty  feet ;  the  right  side  of  the  figure  (iV)  shows  the  lens  adapted  to  the 
vision  of  near  objects,  the  ciliary  muscle  being  contracted  and  the  suspensory 
ligament  of  the  lens  consequently  relaxed. 

abnormal  in  respect  to  the  refraction,  accommodation,  or  the 
equilibrium  which  should  exist  between  its  various  muscles, 
may  manifest  its  disturbed  state  by  nausea,  headache,  vomiting, 
dizziness,  constipation,  and  other  evidences  of  imperfect  per- 
formance of  the  functions  of  the  viscera?  Does  not  our  central 
nervous  system  regulate  and  directly  control  those  functions? 
Is  it  not  as  probable  that  the  master,  when  upset,  disturbs  the 
servants  under  him,  as  to  advance  the  argument  that  the  serv- 
ants themselves  are  the  all-important  factors  in  the  causation  1 

The  Elongated  Eye. — A  second  defect  of  the  eye,  which 
is  less  liable  to  cause  physical  debility  than  the  hypermetropic 
eye  (already  described),  now  merits  attention. 

When  the  eye  is  too  long  from  before  backward  the  patient 
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is  said  to  be  ^'mipinc^^^  or  near-sUjhted.  Distant  objects  are 
more  or  less  indistinct  to  such  an  eye  in  proportion  to  the  ex- 
cessive length  of  the  antero-posterior  axis  of  the  eye  over  the 
normal  standard. 

No  amount  of  muscular  effort  can  overcome  or  improve  this 
defect  in  vision  except  through  compressing  the  eyeball  slightly 
by  squinting  the  eyelids ;  hence  these  individuals  are  not  sub- 
jected to  the  muscular  strain  which  far-sighted  persons  con- 
stantly and  unconsciously  exert  in  order  to  see  at  a  distance. 

Again,  the  near-sighted  eye  can  read  or  ])erform  any  of  the 
functions  required  of  it  (when  brought  sufficiently  close  to  the 
object)  without  any  muscular  effort  of  an  unnatural  character. 
In  contrast,  the  far-sighted  eye  has  to  exert  a  still  greater  mus- 
cular effort  to  see  near  objects  distinctly  than  when  employed 
upon  distant  objects ;  hence  the  fatigue,  the  blurring  of  letters 
upon  a  printed  page,  the  watering  of  tlie  eyes,  the  pain  in  the 
eyes  and  head,  and  the  many  other  ills  previously  described. 

Near-sighted  subjects  are  generally  conscious  of  an  eye- 
defect,  because  they  cannot  see  across  a  room  with  distinctness 
or  recognize  familiar  faces  on  the  street.  They  are  apt  to  be- 
come very  fond  of  occupations  which  bring  the  eye  close  to 
their  work,  because  they  have  no  difficulty  in  seeing  the  object. 
Near-sighted  children  are  liable  to  be  considered  precocious  be- 
yond their  years,  because  they  prefer  to  read  rather  than  to  play 
out-of-doors.  It  is  generally  safe  to  conclude  that  a  child  is 
near-sighted  when  it  avoids  out-of-door  amusements  in  order  to 
gratify  a  taste  for  reading  or  in-door  occupations. 

Near-sightedness  is  less  liable  to  induce  nervous  disturb- 
ances than  far-sightedness,  provided  it  is  not  accompanied  by 
astigmatism  or  muscular  msufficiency.  Yet  it  should  be  remem- 
bered that  myopic  subjects  are  more  frequently  sent  to  the  ocu- 
list for  relief  than  hypermetropic  subjects  are,  because  the  defect 
in  vision  is  very  apparent  to  all  in  the  former  class,  and  is  more 
often  unsuspected  than  recognized  in  the  latter. 

Finally,  it  behooves  us  to  consider,  in  a  general  way,  the 
condition  known  as  "  astigmatism  "  and  also  certain  anomalies 
of  the  muscular  adjustment  of  the  eyes,  from  which  harmonious 
action  of  the  two  often  becomes  materially  disturbed  and,  in 
some  patients,  completely  overthrown. 

The  Astigmatic  Eye. — The  ])hysician  may  find,  in  the 
third  place,  when  he  has  examined  the  eyes  of  patients  or  friends 
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who  suffer  from  headache,  persistent  neuralgic  attacks,  etc.,  that 
a  condition  of  the  eye  known  as  '•'astigmatism^''  may  be  detected, 
co-existing  with  far-  or  near-  sightedness  or  independent  of  these 
refractive  errors.  In  such  cases  the  cornea  or  the  lens  of  the 
eye  has  a  greater  curvatwe  in  some  meridians  than  in  others  ; 
hence  the  images  of  all  objects  seen  are  more  or  less  distorted 
when  tliey  fall  upon  the  retina.  To  this  class  of  sufferers  some 
letters  in  the  tests  employed  will  be  distinct,  while  others  will 
not.  If  a  number  of  dots  are  made  upon  a  blackboard  or  a 
sheet  of  paper,  some  will  appear  as  ovals,  Avith  a  hazy  border, 
or  as  lines,  while  others  will  more  closely  resemble  the  normal 
appearance  of  the  dots.  Finally,  if  a  card,  with  lines  running 
from  its  centre  to  its  periphery  (the  "  clock-face 'test ")  is  used, 
some  of  the  lines  Avill  appear  blacker  than  the  rest  and  more 
clearly  defined.  Xow,  there  can  be  no  comfort  to  such  subjects 
in  their  visual  efforts.^  They  learn  by  practice  and  experience 
to  properly  interpret,  after  awhile,  the  imperfect  images  of 
objects  seen,  and  they  are  aided  in  so  doing  by  the  fact  that 
the  outlines  of  letters,  etc.,  become  clearer  in  some  positions,  as 
regards  tlie  eyes,  than  in  others;  but,  in  spite  of  all  that  may 
be  said  to  the  contrary,  the  strain  of  using  imperfect  eyes  tells 
upon  most  astigmatic  persons  sooner  or  later,  and  tends  to  excite 
reflex  nervous  phenomena  of  various  kinds.  To  properly  correct 
astigmatism  bv  olasses  is  often  an  extremelv  difficult  matter.  It 
requires  experience,  a  thorough  knowledge  ol  optics,  and  a 
familiarity  with  the  practical  use  of  the  ophthalmoscope.  There 
are  comparatively  few  physicians  (outside  of  the  specialists  in 
ophthalmology)  who  are  capable  of  managing  a  bad  case  of  this 
kind  with  perfect  success.  Almost  any  physician  can,  however, 
easily  detect  its  existence  in  most  cases.  When  he  discovers  it 
T  would  advise  him  to  intrust  its  correction  to  skillful  hands." 

The  Heterophoric  Eye. — Finally,  it  is  very  important  that 
the  physician  determine  (in  each  patient  whose  eyes  are  ex- 
amined by  him)  the  condition  of  the  muscles  of  the  eye.  The 
term  "  he'terophoria  "  is  generally  applied  to  that  condition  of 
the  visual  apparatus  which  entails  suffering  in  consequence  of  a 

'  This  subject  is  discussed  more  fully  in  Chapter  II. 

-  Cohu  shows  that,  in  299  eyes  under  atropine,  uo  case  of  absolute  emmetropia  was 
detected.  Hansen  found  but  26  emmetropic  eyes  in  1610  and  Diirr  but  30  in  414.  A. 
Randall  states,  in  his  article  on  "The  Refraction  of  the  Human  Eye,  a  Critical  Study  of 
the  Examination  of  the  Refraction,  especially  among  School-children"  (American 
Journal  of  the  Medical  Sciences,  July,  1885)  that  only  7^^^^  per  cent,  of  1834  eyes  of 
infants  and  school-children  were  found  to  be  emmetropic. 
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defective  "  equilibrium  "  in  tlie  muscular  power  exerted  upon 
that  organ  when  a  fixed  position  of  the  eye  is  maintained  for 
any  length  of  time.  AVlien  a  state  of  perfect  equilibrium  is 
impaired  from  either  a  weakness  or  abnormal  tension  of  some 
muscle  of  the  eye,  the  effects  are  apt  to  become  manifested 
sooner  or  later  by  pain  and  great  discomfort  after  the  eyes  are 
used  for  any  length  of  time.  I  have  seen  patients  who  could 
not  attend  a  place  of  amusement,  read,  or  sew,  for  even  a  short 
time,  without  great  distress  from  this  cause.  These  patients 
may  or  may  not  have  a  refractive  error.  In  some  instances  no 
glasses  hut  j^rismatic  ones  will  benefit  them. 

A  high-couraged  horse  feels  the  will,  as  well  as  the  support, 
of  his  driver  through  tlie  reins  by  means  of  the  bit.  Although 
his  course  and  rate  of  speed  are  changed  from  time  to  time  at 
the  will  of  the  driver,  the  reins  are  never  slackened.  The  horse 
becomes  acquainted  with  the  desires  of  his  master  by  a  sense  of 
increased  or  diminished  tension  upon  the  reins.  He  is  guided 
to  either  side  by  a  difference  in  the  tension  of  the  two,  although 
the  driver  does  not  entirely  relax  his  hold  upon  the  opposing 
rein  while  he  uses  the  guiding  one,  and  the  difference  in  tension 
may  be  very  slight. 

So  it  is  with  the  normal  eye.  It  is  both  controlled  and 
supported,  while  performing  its  movements  within  the  orbit,  by 
the  eye-muscles  (which  are  its  reins).  The  brain  is  the  driver. 
At  its  command  the  eye  revolves  or  remains  stationary  at  any 
desired  point.  The  tension  of  muscles,  opposed  to  any  move- 
ment of  the  eye  required,  is  so  modified  by  the  brain  as  to  insure 
the  requisite  support  to  the  eyeball,  and  to  steady  it  as  it  moves. 
Thus  a  perfect  equipoise  is  constantly  established  between  op- 
posing forces,  adjusted  with  the  nicest  care  to  meet  the  full  re- 
quirements of  the  organ  under  all  possible  circumstances.  The 
normal  eye  does  not  tremble  or  wabble  when  it  moves  or  the 
attempt  is  made  to  hold  it  in  any  fixed  attitude.  It  is  a  piece 
of  machinery,  perfect  in  all  its  parts,  reliable  in  its  movements, 
perfectly  controlled  by  its  master. 

The  eye  with  muscular  insufficiency  is  like  a  horse  with 
an  inexperienced  and  incompetent  driver ;  the  proper  tension 
upon  the  reins  is  not  maintained  at  all  times,  as  it  should  be  ; 
there  is  no  equilibrium  between  antagonistic  muscles;  fixed 
attitudes  are  maintained  with  difficulty  for  any  length  of  time  ; 
the  brain  becomes  more  or  less   disturbed  by  its  inability  to 
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properly  control  the  eye-movements,  and  exhansted  by  the 
continual  strain  imposed  upon  it  by  tlie  efforts  required  to  do  so 
even  imperfectly. 

Subjects  of  this  class  are  very  frequently  encountered  in  the 
practice  of  a  neurologist.  The  oculist,  perhaps,  sees  them  still 
oftener,  because  they  are  generally  conscious  that  something  is 
wrong  with  their  eyes.  Still,  there  are  exceptions  to  this  rule. 
I  have  examined  patients  who  showed,  in  response  to  appro- 
priate tests,  very  high  degrees  of  heterophoria  (see  page  11), 
that  came  to  me  for  the  relief  of  symptoms  which  had  never 
been  referred,  by  themselves  or  their  physician,  to  any  possible 
eye-defect.  I  recall  the  case  of  an  epileptic  who  was  placed 
under  my  charge.  His  family  assured  me  he  liad  "  wonderful 
eyes,"  and  they  were  surprised  when  I  examined  them  with 
care.  The  results  of  this  examination  showed,  however,  that 
twenty-five  degrees  of  insufficiency  of  the  externi  existed  (as 
measured  by  the  vertical-diplopia  test),  and  that  he  was  hyper- 
metropic and  astigmatic  to  a  marked  degree. 

Insufficiency  of  ocular  muscles  seems  to  me  to  be  a  congen- 
ital defect,  in  most  cases, — possibly  in  all.  It  is  encountered  in 
very  young  subjects.  It  is  not  a  paralysis  or  a  true  paresis.  It 
is  not  uncommon  to  note  wide  variations  in  the  same  case,  if  ex- 
aminations are  made  from  time  to  time,  under  certain  favorable 
conditions.  Possibly  this  fact  helps  to  explain  why  competent 
observers  do  not  always  estimate  the  degree  of  heterophoria  in 
a  given  case  alike,  even  when  similar  tests  are  employed  and 
equal  care  is  given  to  the  case.  This  point  is  discussed  in 
Chapter  II  as  an  evidence  of  "  kdent "  heterophoria. 

We  have  no  vxuj,  as  yet,  of  determining  "  latent  hetero- 
plioria''^  as  we  do  latent  hypermetropia  by  atropine.  Should  a 
patient  show  us  an  error  of  adjustment  counteracted  by  a  prism 
of  a  certain  angle  to-day,  it  only  proves  that  he  has  at  least 
that  amount,  not  that  he  has  no  more.  Tliis  statement  can,  I 
think,  be  demonstrated.  It  is  an  important  fact  to  remember, 
when  the  results  of  examinations  of  such  patients  made  by 
one's  self  are  at  variance  with  the  observations  made  by 
another. 
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Are  the  Questions  Involved  Kespecting  the  so-called  "  He- 
reditary Predispositions  to  Disease  "  yet  Fully  Under- 
stood and  Properly  Interpreted  1 

A  point  may  now  be  raised  concerning  which  some  mis- 
apprehension seems  to  exist  amon<^-  medical  men  (judging  from 
remarks  which  I  occasionally  read  or  hear  expressed).  I  reler 
to  the  relationship  of  actual  squint  to  nervous  disturbances,  and 
constitutional  conditions  which  are  unquestionably  associated 
with  heredity. 

No  one  can  deny  that  people  frequently  live  for  long 
periods  of  time  in  houses  impregnated  with  sewer-gas,  and  in 
the  most  malarious  regions,  without  apparently  suffering  in 
consequence.  Yet  no  intelhgent  man  would  attempt  to  prove 
to-day  that  sewer-gas  poisoning  and  malarial  infection  were 
delusions  simply  because  some  people  had  escaped  their  influ- 
ence. 

The  argument  has  been  advanced  that,  because  some  cross- 
eved  people  have  escaped  epilepsy,  chorea,  insanity,  and  func- 
tional neuroses  of  the  milder  types,  it  is  erroneous  to  maintain 
that  eye-strain  has  anything  to  do  with  these  conditions.  This 
is  absurd  upon  its  face.  The  hint  might,  perhaps,  be  perti- 
nently dropped,  in  this  connection,  that  cross-eyed  people  prac- 
tically suffer  but  little  from  their  muscular  error,  simply  because 
they  have  hahitucd  double  vision,  icJiich  no  effort  on  their  part 
can  correct.  These  subjects  learn  very  quickly  to  practically 
discard  one  image  (the  one  seen  by  the  crossed  eye)  and  to  use 
one  eye  only  for  ordinary  vision.  In  other  words,  they  never 
try  to  blend  the  images  of  the  two  eyes,  except  in  certain  atti- 
tudes of  the  head  wliich  result  in  a  single  visual  image  without 
an  effort  on  the  part  of  the  patient. 

It  is  only  in  those  cases  where  (in  spite  of  a  muscular 
error)  the  images  of  the  two  eyes  can  be  blended  by  a  great 
effort  that  the  patient  begins  to  experience  the  deleterious 
physical  influences  of  abnormal  muscular  tension  in  tlie  orbit. 

If  we  admit  the  proposition  that  eye-defects,  or  anoma- 
lies of  the  ocular  muscles,  are  liable  to  become  causes  of 
impaired  nervous  energy  (because  they  demand  an  excess  of 
nervous  expenditure),  we  are  forced  to  the  conclusion  that,  the 
earlier  this  source  of  physical  depression  is  removed,  the  better 
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are  the  prospects  of  the  person  so  relieved,  of  escaping  diseases 
which  impaired  nervous  energy  necessarily  tends  to  hasten  or 
develop.  AVe  are  naturally  led  to  question  if  the  so-called 
'•  neuropathic  predisposition"  is  not  dependent  (in  a  certain  pro- 
portion of  cases,  to  say  the  least)  upon  eye-strain. 

We  might  possibly,  also,  be  led  to  think  that  the  so-called 
"  tubercular  tendency  "  (which  is  present,  as  far.  as  my  observa- 
tion goes,  in  nearly  50  per  cent,  of  all  cases  of  marked  func- 
tional nervous  disease)  might,  in  some  cases,  be  modified, 
controlled,  or  perhaps  arrested  before  its  physical  results  become 
apparent,  by  taking  from  the  life  of  such  subjects  a  load  which 
their  small  reserve-capital  of  nervous  energy  particularly  unfits 
them  to  endure. 

It  is  hard  to  give  up  the  view,  so  universally  conceded, 
that  a  predisposition  to  disease  means  a  "  constitutional  taint." 
Yet,  in  many  cases,  we  are  absolutely  unable  to  demonstrate 
that  any  evidence  of  physical  weakness  or  disease  has  appeared 
until  sufficient  time  had  elapsed  from  the  date  of  birth  for  the 
development  of  a  serious  impairment  of  nervous  energy.  What 
has  caused  it  1  Has  it  been  deficient  nourishment,  a  lack  of 
maternal  care  or  solicitude  during  childhood,  gross  violations 
of  the  rules  of  hygiene,  or  a  lack  of  prudence  on  the  part  of 
the  individual  when  of  matured  experience  \  The  history  of 
case  after  case  answers  "no"  to  such  surmises.  These,  then,  are 
not  the  all-important  factors  in  every  case.  Phthisis,  epilepsy, 
chorea,  headaches,  neuralgias,  hysteria,  dyspepsia,  obstinate 
constipation,  nervous  prostration,  inebriety,  and  many  other 
evidences  of  the  neurasthenic  state  are  markedly  hereditary. 
What  is  the  load  (if  any)  which  many  sufierers  of  this  type  are 
carrying  through  life"?  Have  they  a  congenital  burden, — which 
is.  perhaps,  too  often  unrecognized'?  I  leave  these  questions 
for  future  research  to  solve. 

Did  the  reader  ever  see  a  tired  horse  fall  prostrate  under 
an  excessive  burden'?  Hoiv  long  icould  he  remain  so  icere  the 
burden  not  removed? 

More  people  die  of  phthisis  than  of  any  other  disease ; 
hence  anvthing  that  bears  upon  the  tubercular  predisposition  is 
of  the  most  vital  interest  to  the  community  at  large.  While 
the  possibility  of  this  disease  being  directly  transmitted  {per  se) 
by  heredity  has  been  called  into  question,  and  decided  probably 
in  the  negative,  there  is,  on  the  other  hand,  a  general  concur- 
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rence  of  medical  opinion  that  a  predisposition  to  "  consumption  " 
is  inlierited,  and  that  the  children  of  tubercular  parents  are 
peculiarly  prone  to  be  short-lived/ 

Again,  the  predisposition  to  gout  is  unquestionably  trans- 
mitted by  heredity.  Yet,  if  we  are  asked  to  explain  in  what 
that  predisposition  lies,  we  are  forced  to  avoid  the  point  at  issue 
by  such  platitudes  as  "  that  the  processes  of  assimilation  are 
weak  and  defective,"  "  that  the  formation  of  uric  acid  is 
excessive,"  "that  the  liver  fails  to  do  its  duty,"  "that  the 
kidneys  are  sluggish,"  etc.  ^e  know,  however,  that  some- 
times the  poor  wretch  in  a  hospital  gets  as  frequent  attacks  of 
gout,  and  often  larger  chalky  deposits,  than  does  the  rich  wine- 
drinker  ;  that  medication  ollen  proves  of  little  or  no  avail  in 
restraining  the  disease ;  that  attacks  come  on  in  spite  of  a  most 
rigid  diet  and  regular  habits  of  life;  that  gouty  symptoms  do 
not  appear  (except  in  rare  cases)  before  the  age  of  20,  and 
usually  much  later  in  life  ;  and  that  a  condition  of  low  nervous, 
vitalitij  is  almost  always  one  which  co-exists  with  a  gouty 
diathesis. 

Now,  I  have  lately  found  in  several  cases  of  typical  chronic 
gout,  where  chalky  deposits  have  been  very  extensive  and  a 
history  of  direct  heredity  could  be  traced  through  several  gen- 
erations, that  an  examination  of  the  eyes  has  revealed  a  very 
high  degree  of  eye-strain.  In  my  opinion,  such  a  condition 
is  not  exceptional,  but  rather  universal;  hence  I  am  led  to  think 
that  this  factor  is  certainly  one  not  to  be  despised  nor  disregarded. 
If  eye-strain  exist,  it  can  unquestionably  cause  a  state  of  low 
nervous  vitality  ;  it  is  constantly  demanding  an  excessive  ex- 
penditure of  nerve-force  by  the  patient,  who,  with  this  par- 
ticular diathesis,  requires  all  the  nerve-power  at  his  command 
to  aid  the  processes  of  digestion,  assimilation,  and  excretion  ;  it 
has  been  an  active  and  op])ressive  handicap  from  the  date  of  the 
patient's  birth,  and,  if  unrelieved,  will  remain  so  until  he  dies; 
it  is  a  tangible  hereditary  defect  that  has  doubtless  passed,  like 
certain  characteristic  features  peculiar  to  the  family,  through 
some  of  the  patient's  ancestral  lines ;  finally,  it  has  probably 
more  to  do  with  the  inheritance  of  digestive  ills  late  in  life  than 
any  other  one  factor  that  has  ever  been  observed  in  this  type  of 
patients. 

*  I  am  at  present  engaged  iu  collecting  clinical  statistics  upon  this  point  from  the 
inmates  of  a  prominent  sanatorium  for  consumptives. 
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It  should  constantly  be  borne  in  mind  that  no  two  cases 
exhibit  identical  manifestations  of  nervous  depression  or  irri- 
tation. Some  patients  who  are  suffering  from  such  conditions 
manifest  the  effects  in  physical,  others  in  mental,  disturbances. 
The  heart's  action  may  be  alone  disturbed  in  some  cases,  the 
stomach  may  give  out  in  others ;  some  may  complain  alone  of 
spasmodic  muscular  troubles,  some  may  notice  its  effects  in  the 
eyes,  some  are  rendered  sleepless,  others  may  suffer  from  more 
or  less  persistent  pains,  a  few  complain  alone  of  skin  disturb- 
ances, and  so  oh  throughout  the  different  parts  of  the  entire 
human  organism. 

The  reader  can  understand  how  these  apparently  discordant 
facts  may  be  reconciled  when  he  recalls  the  fact  that  by  means  of 
the  brain  and  spinal  marrow,  and  the  nerves  which  unite  these 
centres  to  the  different  parts  of  the  body,  we  are  enabled  to  see, 
hear,  taste,  smell,  appreciate  touch,  swallow,  breathe,  and  per- 
form voluntary  muscular  acts.  It  is  by  means  of  our  nerves 
alone  that  the  heart  beats  ;  the  digestive  processes  go  on  without 
our  knowledge  or  control  through  the  same  agencies  ;  the  blood- 
vessels contract  and  dilate  in  accordance  with  the  demands  for 
blood  telegraphed  to  the  nerve-center  by  different  organs  and 
tissues  ;  and  every  process  pertaining  to  life  is  thus  automatically 
regulated.  It  requires  no  medical  knowledge  to  see  at  once  how 
a  disturbance  of  so  complicated  an  electric  mechanism  as  the 
nerve-fibers  and  the  nerve-cells  of  a  living  animal  are  can  upset 
all  or  any  one  of  the  individual  functions  enumerated.  Many 
of  our  houses  are  furnished  to-day  with  electric  bells  by  means 
of  wires  distributed  in  the  walls.  In  some  houses  we  light  the 
gas-jets,  and  even  the  rooms  themselves,  by  means  of  the  same 
subtile  fluid.  When  the  battery  becomes  weak,  or  when  the 
wires  are  disarranged  or  broken,  what  may  be  the  results  *? 
Some  of  the  bells  may  cease  to  ring  when  the  button  is  touched, 
while  others  work  properly.  Perhaps  the  electric  light  may  fail 
in  some  rooms  and  burn  with  its  accustomed  brilliancy  in  others. 
The  gas-jets  may  not  be  properly  ignited.  So  it  is  with  the 
nervous  apparatus  of  man.  From  the  same  cause  one  patient 
may  have  nervous  dyspepsia,  another  sleeplessness,  a  third  head- 
ache or  neuralgia,  a  fourth  weakness  of  the  muscles,  a  fiflh  dis- 
turbances of  sensations,  a  sixth  hysteria,  chorea,  or  epilepsy.  It 
is  needless  to  multiply  illustrations. 

The  nervous  system  of  man  has  been  very  aptly  compared 
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to  a  mountainous  region  where  any  atmosj)]ieric  disturbance 
calls  forth  a  "  series  of  echoes  "  at  distant  points.  So  it  is  with 
many  of  the  so-called  "functional  diseases."  They  may  be 
simply  the  manifestations  of  a  disturbance  of  the  nervous  sys- 
tem, entailed  by  causes  which  have  been  overlooked  or  ira- 
periectly  relieved. 

Many  diseases,  which  are  to-day  commonly  regarded  as  of 
bacterial  origin,  owe  their  development,  in  my  opinion,  to  some 
underhjing  cause  that  has  impaired  the  nervous  functions,  and 
thus  rendered  the  patient  peculiarly  susceptible  to  deleterious 
atmospheric  influences.  This  view  is  held  by  many  others 
besides  myself  It  is  gaining  ground  among  the  profession  in 
England  and  France,  and  Dr.  Thomas  J.  Mays,  of  Philadel- 
phia,  has  had  the  temerity  to  discuss,  in  two  public  lectures, 
whether  phthisis  is  not  to  be  regarded  as  a  pure  neurosis.^ 
Some  points  in  his  theory  seem  to  me  to  be  rather  untenable ; 
but  many  of  his  observations  respecting  the  clinical  association 
of  the  tuberculous  predisposition  with  various  marked  neuroses 
are  unquestionably  accurate  and  in  accord  with  well-accepted 
facts. 

I  have  personally  given  this  subject  considerable  attention, 
because  in  my  maternal  ancestry  phthisis  has  been  extremely 
frequent,  and  the  duration  of  life  materially  lessened  thereby. 
I  am  also  confident  that  a  correction  of  a  high  degree  of  latent 
hypermetropia  (whose  existence  was  unsuspected  until  atropine 
was  instilled  into  my  eyes)  marked  a  turning-point  in  my 
own  physical  state  which  has  never  ceased  to  be  a  cause  for 
gratitude. 

For  many  years  I  have  carefully  investigated  the  ocular 
conditions  of  every  patient  who  had  cause  to  fear,  as  I  had  done 
in  the  past,  the  dreaded  advent  of  pulmonary  consolidation 
and  softening,  I  have  never  yet  encountered  a  case  of  typical 
phthisis  in  which  eye-strain  did  not  exist  as  a  factor  (more 
or  less  potent,  in  my  opinion,  in  causing  and  hastening  its  de- 
velopment). I  believe  most  firmly  that,  had  this  factor- been 
recognized  early  in  life,  before  the  eyes  were  employed  in  study 
and  other  occupations,  and  if  all  anomalies  of  refraction  and 
muscular  equilibrium  had  been  thoroughly  rectified  at  that 
time,  many  of  the  hopeless  sufferers  from  phthisis  that  we  all 
have  met  would  have  escaped  the  disease ;  not  because  certain 

'  Therapeutic  Gazette,  November  and  December,  1888.  ^ 
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atmospheric  germs  would  not  still  have  constantly  assailed  them, 
but  because  the  vigor  of  their  constitutions  would  not  have  been 
so  sadly  impaired  by  a  constant  and  useless  expenditure  of  nerve- 
force  as  to  unfit  them  to  combat  disease. 

The  time  is  surely  destined  to  come  when  legislation  (in- 
fluenced by  public  opinion)  will  step  in  to  protect  the  young 
from  the  serious  physical  eftects  of  eye-strain.  Sooner  or 
later  we  will  see  nearly  every  child  subjected  to  an  eye-exam- 
ination before  admittance  is  sought  for  and  obtained  to  our 
higher  grades  of  instruction.  Not  a  mere  perfunctory  set  of 
tests,  but  a  thorough  search  for  existing  defects  based  upon 
scientific  methods,  and  made  by  physicians  skilled  in  that  line 
of  work. 

In  this  millennium  a  myopic  child  will  no  longer  be  placed 
in  the  row  farthest  from  the  black-board  and  be  held  responsi- 
ble for  the  stupid  mistakes  caused  by  his  inability  to  see.  No 
longer  will  the  excessively  "hypermetropic"  child  struggle 
along  with  headaches,  blurring  of  the  type  on  the  page,  mental 
confusion  and  distress  after  a  prolonged  use  of  the  eyes,  and  the 
thousand  other  ills  it  is  compelled  now  to  endure  from  the 
ignorance  of  its  parents  or  medical  adviser.  No  longer  will 
"  esophoria,"  "■exophoria,"  and  "hyperphoria"^  be  unrecog- 
nized or  deemed  as  of  trivial  importance ;  nor  will  an  actual 
"squint"  (of  far  less  clinical  importance,  although  a  deformity) 
be  magnified  into  undue  importance. 

Life-insurance  examiners  will  then  deem  it  necessary  to 
take  into  consideration  the  possible  existence  of  these  hidden 
factors  of  disease  before  they  pass  final  judgment ;  physicians 
will,  in  time,  rely  less  on  drugs  as  specifics  and  study  symptoms 
more  intelligently  from  the  physiological  stand-point. 

A  very  pertinent  remark  was  lately  made  by  one  of  our 
most  polished  orators,  w^hen  he  said  :  "  Many  people  go  through 
this  world  like  those  who  ride  backward  in  a  railroad-train. 
They  never  see  anything  until  they  have  passed  by  it."  So  it  is 
with  many  in  our  profession.  Great  advances  are  always  made 
in  spite  of  bitter  opposition,  groundless  prejudice,  and  willful 
misconstruction.  Those  who  stood  highest  in  professional 
esteem  at  the  time  incited  the  populace  to  rage  when  Jenner 
first  advocated  vaccination.     Harvey  was  despised  because  he 

'  The  reader  is  referred  to  a  subsequent  page  (Chapter  II)  lor  an  explanation  of 
these  terms. 
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advocated  the  circulation  of  the  blood.  McDowell  was  con- 
demned to  professional  ostracism  when  he  first  ])racticed  ovari- 
otomy, yet  to-day  a  costly  monument,  erected  by  the  medical 
profession,  marks  his  resting-place. 

In  closing  this  chapter  I  would  aim  to  make  the  following 
deductions  clear  to  the  reader: — 

1.  Eye-strain  arises  chiefly  from  defects  in  the  refraction 
of  the  eye  and  an  imperfect  equilibrium  in  the  muscles  which 
move  the  eyes. 

2.  These  conditions,  when  present,  tend  to  cause  an  excess- 
ive expenditure  of  nerve-force  by  the  individual  in  direct  pro- 
portion to  the  amount  of  defect  to  be  overcome. 

3.  Excessive  expenditure  of  nerve-force  upon  any  one 
organ  is  commonly  made  at  the  expense  of  some  other  organ, 
or,  if  not,  is  paid  out  of  the  "reserve"  amount  of  nerve-capital 
possessed  by  the  individual. 

4.  The  extent  of  the  drafts  thus  made  upon  the  "reserve-" 
capital  and  the  amount  of  "reserve-capital"  are  the  two  factors 
which  can  alone  determine,  in  any  individual  case,  how  long 
this  state  of  things  can  last  without  causing  a  "  nervous  bank- 
ruptcy." 

5.  The  conditions  mentioned  as  those  which  chiefly  tend 
to  cause  eye-strain  are  transmitted  from  parent  to  child ;  hence 
they  become  operative  at  birth  and  last  until  death,  unless 
mechanically  or  otherwise  relieved. 

6.  They  are  capable  of  detection  and  accurate  measure- 
ment during  life  by  scientific  procedures.  Some  of  the  methods 
employed  by  oculists  in  testing  the  eye-muscles  are  not  worthy 
of  perpetuation. 

7.  A  condition  of  exhausted  nervous  vitality  is  sure  to 
impair  the  general  health  in  many  ways,  and  to  render  the 
individual  more  liable  to  disease  than  when  in  full  vigor. 

8.  Many  of  the  constitutional  diseases  which  ultimately 
imperil  the  lives  of  their  victims  are  indirectly  the  result  of  a 
state  of  low  nervous  vitality  (a  state  which  is  frequently  the 
result  of  eye-strain,  from  well-understood  causes  that  might 
have  been  easily  recognized  and  relieved). 

9.  The  so-called  "  inherited  predisposition "  to  certain 
diseases  is  unquestionably  based,  in  many  cases,  upon  some 
anomaly  of  the  visual  apparatus.     I  am  so  well  convinced  of 
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this  fact  that  I  assert  it  (without  fear  of  contradiction)  from 
carefully  gathered  statistics. 

10.  The  examination  of  the  eye  for  errors  of  refraction 
and  accommodation,  and  a  thorough  familiarity  with  the  tests 
lately  advocated  for  the  detection  of  anomalies  of  the  ocular 
muscles  ought  not  to  be  confined  exclusively  to  the  practice  of 
the  oculist. 

They  are  as  valuable  to  the  general  practitioner  as  are  the 
physical  signs  of  the  chest. 


CHAPTER  II. 
THE  TESTS  OF  YISIOX  AND  OCrLAR  MOVEMENTS. 

The  steps  which  should  be  employed  in  examining  the  eye 
for  errors  in  refraction  and  accommodation,  as  well  as  those 
employed  to  ascertain  and  measure  defects  in  the  power  of  ocular 
muscles,  have  not  thus  far  been  discussed. 

I  expect  to  offer  nothing  new.  What  I  shall  say  may  pos- 
sibly seem  to  tlie  specialist  elementary  and  incomplete. 

It  is  impossible  in  a  book  of  this  kind,  which  is  designed 
rather  for  general  practitioners  and  beginners  in  ocular  work 
than  for  speciahsts,  to  describe  with  full  details  how  to  employ 
the  more  elaborate  instruments,  such  as  the  ophthalmoscope  or 
ophthalmometer ;  or  to  go  into  all  the  tests  for  refraction  and 
anomalies  of  adjustment  of  the  ocular  muscles  with  exhaustive 
completeness.  I  hope,  however,  to  make  the  details  of  an 
ordinary  eve-examination  simple  and  within  the  comprehension 
of  all.  ' 

The  importance  of  this  department  of  diagnosis  can  hardly 
be  overestimated  in  nervous  maladies.  It  has  been  my  custom 
for  many  years  to  examine  the  vision  of  nearly  every  patient 
sent  to  me ;  as  my  experience  has  shown  me  many  times  that 
remarkable  cures  may  be  made  by  the  light  thus  shed  upon  the 
causation  of  obscure  nervous  symptoms. 

Unfortunately  for  the  sick,  in  many  instances,  physicians 
in  general  seem  to  think  that  the  examination  of  the  eye  is  too 
difficult  a  field  for  tliera  to  intrude  upon  without  months  of 
special  preparation  for  it.  While  this  is  undoubtedly  true,  in 
case  the  ophthalmoscope  and  some  other  instruments  of  precision 
are  to  be  employed,  it  is  by  no  means  a  difficult  matter  for  a 
person  acquainted  with  physics  to  acquire  a  practical  and  satis- 
factory knowledge  of  the  tests  here  described  in  a  comparatively 
short  time  and  with  but  a  limited  number  of  patients,  provided 
that  he  works  fliithfully  and  intelligently.  The  healthy  (?)  as 
well  as  the  sick  can  often  be  used  to  familiarize  the  beginner 
with  the  practical  adjustment  of  prismatic,  spherical,  and 
cylindrical  glasses,  and  also  witli  the  tests  employed  to  detect 
heterophoria  (defective  equilibrium  of  the  eye-muscles). 
(22) 
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Defective  vision  does  not  always  prodnce  ill-health  ;  hence 
among  friends  or  in  the  immediate  family  the  beginner  may  find 
a  field  for  investigation  and  practice. 


Tests  for  Refraction, 

In  the  first  place  it  is  not  absolutely  necessary  to  have  a 
complete  Nachet  case  of  lenses.     Such  a  case  is  expensive.     By 


Fig.  3.- 


-Nachet's  Complete  Series  of  Trial-lknses, 
AND  Gilt  Rims. 


Mounted  in  Silvered 


Contents  :  30  paii-s  of  convex  spherical  lenses,  from  0.2.5  to  20.0  D. ;  .30 
pairs  of  concave  spherical  lenses,  from  0.2.5  to  20.0  D.  ;  18  pairs  of  convex  cylin- 
drical lenses,  from  0.25  to  (5.0  D.  ;  18  pairs  of  concave  cylindrical  lenses,  irom 
0.25  to  6.0  D.  ;  10  piisms,  2  to  20  degrees;  4  plain  colored  glasses;  1  white 
glass;  1  half-ground  glass;  2  metal  discs,  with  stenopaic  slit;  1  stenopaic 
disc,  Avith  hole  ;  1  solid  metal  disc  ;  1  improved  adjustable  trial-frame,  with 
revolving  cells  and  graduated  scales ;  1  double-grooved  graduated  frame. 
This  case  should  have  an  improved  adjustable  trial-frame  in  place  of  the 
Nachet  frame,  as  it  has  the"  more  modern  mechanical  adjustments. 

selecting  a  limited  assortment  of  lenses  and  prisms,  different 
combinations  can  be  made  to  meet  the  needs  of  almost  every 
eye-defect  encountered  in  medical  practice. 

There  is  furnished,  with  the  various  small  cases  designed 
by  prominent  oculists,  a  sheet  of  Snellen's  test-types  for  dis- 
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tance,  and  also  one  containing  several  paragraphs  printed  in 
an  assortment  of  types  of  various  sizes,  to  be  used  as  a  test  for 
reading-power.  Each  paragraph  is  numbered;  so  that  a  record 
can  be  kept  of  the  one  read  by  the  patient  as  a  test.  These 
test-type  slips  can  be  purchased  separately,  however,  of  any 
optician.  It  is  best  to  have  each  mounted  on  card-hoard  ;  and 
it  is  well  to  have  the  one  used  in  testing  for  distance  a  double 
one,  with  different  letters  on  the  opposed  sides.  If  you  suspect 
that  the  patient  is  using  his  memory  rather  than  his  sight 
during  the  tests  employed,  the  board  can  then  be  exposed  upon 
different  sides  at  various  periods  of  the  examination. 

You  will  find   that   the   letters  are 

mathematically  made   for  testing  distant 

vision.     Above   each   line   a    numeral   or 

Roman  character  is  placed   to   designate 

O      A  the  number  of  feet  or  meters  at  icliich  the 

normal  eye  should  read  the  line  loith  ease. 

P   X   Z  Thus,  the  large  letter  on  the  top  line  will 

'  be  designated  usually  by  CC  or  60,  while 

small   letters   of  the   lower   line    will    be 

^  "^  ^  ^  "  marked   X   or   3.     This   shows   that   the 

L  p  H  s  H  4  top  letters  should  be  read  easily  at   two 

o  r  z  o  o  E  3  hundred  feet,  or  sixty  meters,  by  the  nor- 

,.3.'.u..  mal  eye,  and  the  lower  line  at  ten  feet, 

..„^„.  or  three  meters.     After  the  physician  has 

Fig.  4.-snellen's  provided  himself  with   a  good  trial-case, 

Test-type.  a  Set  of  prisms,  and   the   necessary  test- 

Greatly  reduced  in  size       type,     let     US     SCO      hoW      he      should     prO- 
to  admit  of  beino;  used  as  an  i         -i.!  •       i.*  p  l'       i.> 

illustration.  cood  With  ail  examination  oi  a  patient  s 

vision. 
Tests  for  Suspected  Hypermetropia  or  Myopia. — First, 
hang  upon  the  wall  the  test-type  for  distance,  and  place  the 
patient  with  his  eyes  on  the  same  level  and  at  a  distance  from 
it  of  exactly  twenty  feet.  Then  take  the  double-grooved  or 
triple-grooved  spectacle-frame  from  the  trial-case  and  insert  a 
plate  of  metal  in  the  left  rim  of  the  frame,  so  that  when  it  is 
used  by  the  patient  the  left  eye  will  be  covered.  Then  place 
this  frame  upon  the  patient's  nose  and  ask  him  or  her  to  read 
aloud  the  letters  on  the  testing-sheet  from  the  top  downward, 
line  by  line.  This  act  tests  tlie  vision  in  the  right  eye.  Note 
(while  the    patient   reads)   the   following   facts:    (1)  if  all  the 
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letters  are  read  'properhj ;  (2)  if  the  patient  reads  'without 
apparent  effort ;  (3)  at  what  line  tlie  patient  fails  to  read. 

Now  make  a  record  as  follows :  O.  D.  (oculus  dexter,  or 
right  eye)  V.  =  "^^  !f^®*l.     The  dash  in  the  fraction  is  filled  with 

o  J    y  —  (type) 

the  number  which  indicates  the  last  line  which  the  patient 
reads.  When  the  vision  is  normal,  the  fraction  will  be  as 
follows:   V.  =:-^°  or  — .     If  the    patient    fail  at  the  line  next 

20  XX  ^ 

above  the  normal  point,  the  fraction  would  be  expressed  by 

20    Qj.    20 
30  XXX* 

Remember  that  the  numerator  xemeseni?,  the  distance,  com- 
monly in  feet,  but  occasionally  in  meters,  'between  the  patient 
and  the  test-type,  and  that  the  denominator  represents  the 
numeral  on  the  test-card  placed  above  the  last  line  of  type  read 
by  the  patient  (which  indicates  the  normal  distance  in  feet  or 
meters  at  which  it  should  be  legible  to  the  normal  eye). 

Now,  if  the  vision  of  the  right  eye  is  found  to  be  defective, 
try  and  improve  it  and,  if  possible,  to  render  it  normal,  or  as 
nearly  so  as  possible,  by  testing  the  effects  of  concave  or  convex 
glasses  upon  it  as  the  case  seems  to  indicate,  beginning  with  the 
weakest  lenses  and  gradually  increasing  their  strength  until  the 
vision  reaches  its  highest  acuteness.  This  takes  some  little 
practice  and  experience.  If  convex  glasses  are  found  to  be 
indicated,  note  the  strongest  which  gives  the  best  vision  to  the 
patient ;  if  concave,  record  the  iceakest  glass  that  overcomes  the 
defect. 

When  perfect  vision  cannot  be  obtained  by  spherical  lenses, 
astigmatism  may  be  suspected.  It  is  well,  in  such  cases,  to 
add  convex  or  concave  cylinders  to  the  best  spherical  already 
found,  until  normal  vision  or  an  approach  thereto  is  ob- 
tained. Each  cylinder  must  be  revolved  in  front  of  the  spher- 
ical until  that  axis  is  found  which  gives  the  patient  the  most 
distinct  vision.  The  accurate  determination  of  astigmatism  will 
be  discussed  later. 

When  the  vision  is  found  to  be  normal  (f |  or  even  f-|) 
without  any  glass  it  indicates  that  there  is  no  myopia ;  but  there 
may  still  be  a  slight  degree  of  astigmatism  or  possibly  a  high 
degree  of  hypermetropia.  In  this  case  it  is  wise  to  try  convex 
lenses  until  the  strongest  glass  is  found  with  which  the  patient 
can  read  the  test-letters  as  well  as  he  could  without  a  glass. 

Many  persons  normally  have  vision  equal  to  -||^ ;  and  I 
make  it  a  rule  never  to  stop  tlie  examination  of  refraction  when 
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1^  is  obtained  if  any  glass  can  be  found  wliicli  will  give  ^^  vision 
to  a  patient. 

In  some  cases  the  reader  may  find  himself  unable  to  obtain 
normal  vision  in  either  eye  of  a  patient  by  means  of  cylindrical 
or  spherical  glasses.  I  presuppose  a  certain  degree  of  acquired 
facility  on  his  part  with  glasses  of  the  forms  specified,  and  a 
carefully  made  effort  to  overcome  the  existing  defect. 

In  such  a  case  it  is  well  for  a  beginner  or  a  general  medi- 
cal practitioner  to  consult  some  expert  oculist  (if  near  at  hand), 
and  thus  to  ascertain  the  results  of  an  oplithahnoscopic  exaiinna- 
tion.  The  patient  may  have  some  mechanical  impediment  to 
vision,  such  as  an  opaque  lens  within  the  eye  (cataract)  or  an 
opacity  of  the  cornea ;  or  he  may  have  a  high  degree  of  astig- 
matism, which  can  often  be  estimated 
with  some  accuracy  by  the  ophthalmo- 
scope, retinoscope,  or  ophthalmometer. 
Again,  he  may  be  found  to  be  suffering 
from  morbid  changes  within  the  optic 
nerve  or  the  retina. 

When  it  is  found  that  a  patient  is 
so  blind  in  an  eye  as  to  be  unable  to  rec- 
ognize any  of  the  letters  on  the  testing- 
card  at  any  distance,  it  is  Avell  to  note 
(before  sending  liim  to  an  oculist)  if  he 
Fig  5— asti  mati  ^^'^  recoguize  with  accuracy  the  iiinnher 

Letters.  of  fingevs  whicli  you  liold  before  the  eye 

and  to  record  tlie  results  of  such  investi- 
gation. This  test  should  be  made  with  the  fingers  in  all  pos- 
sible positions  in  reference  to  the  diseased  eye  (directly  in  front, 
above,  below%  and  to  either  side  of  it). 

The  results  of  an  examination  of  a  suppositious  case,  up 
to  this  point,  might  be  recorded  as  follows : — 

O.  D.  V.  =^^  (manifest)  made  ^^  by  +  1.25  D.^ 

The  word  "  manifest "  in  this  record  means  that  the  far- 
sightedness, or  hypermetropia,  which  apparently  exists,  is  over- 
come by  a  convex  (-f-)  glass  which  focuses  at  thirty  inches 
(+  1.25  D.).     After  the  use  of  atropine  any  increase  over  this 

'  The  letter  D  iu  this  record  stands  for  the  term  diopter,  corresponding  to  about  a 
glass  of  forty-inch  focus.  The  luunerals  that  precede  the  letter  D  indicate  that  the  glass 
emploj-ed  was  one  and  one-fourth  diopters  iu  strength,  or  about  thirty-inch  focus. 
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amount  which  may  be  developed  is  recorded  as  "  latent "  far- 
sightedness. 

The  reader  will  understand,  when  I  exhibit  the  method  of 
recording  such  observations  more  fully,  why  it  is  that  the  right 
and  left  eyes  have  to  be  separately  examined  and  corrected  (as 
already  described)  before  the  binocular  vision  is  tested  with  and 
without  the  needed  correction.  I  usually  make,  upon  the  page 
of  my  own  case-book,  a  note,  prior  to  the  use  of  atropine,  some- 
what as  follows,  in  a  suppositious  case : — 

O.  D.  (right  eye)  V.  =  ^^  (manifest)  made  |^  by  +  1.25  D. 
O.  S.  (left  eye)  V.  =  4  made  -^  by  —1.25  D. 


Binocular  V.  rr  -^   made   --  by  tJiis  combination. 

XXX  XX  •' 


Fig.  6.— Improved  Trial-frame,  with  Revolving  Cells  and  Graduated  Scale. 

The  pupillary  adjustment  is  eifected  by  a  rie:ht  and  left  triple-thread  screw 
motion,  and  the  distance  between  pupils  can  be  read  on  the  sliding-bar  above 
the  cells;  the  nasal  adjustment  is  made  by  means  of  a  rack  and  pinion,  the 
height  of  nose  being  indicated  on  the  guide  of  the  nose-piece  ;  the  temples  are 
attached  to  the  frame  in  such  a  manner  that  the  front  can  be  swung  to  any 
angle  and  the  lenses  brought  close  to  the  eyes. 

Such  a  record  of  a  suppositious  case  would  show  that  the 
patient  was  apparently  far-sighted^  or  "  hypermetropic^''''  in  the 
right  eye.,  and  near-sighted.,  or  "  myopic^''  in  the  left  eye.  It 
would  lead  me  to  believe,  also,  that  the  right  eye  (when  under 
the  influence  of  atropine)  might  show  a  still  greater  defect, 
which  is  now  rendered  "latent,"  or  hidden,  by  an  excessive 
development  of  the  muscle  of  accommodation,  and  to  suspect 
that  the  apparent  myopia  in  the  left  eye  miglit,  possibly,  be 
somewhat  decreased  or  even  absent  when  the  effects  of  atropine 
were  established. 

In  all  far-sighted  eyes  nature  tries,  from  the  date  of  birth, 
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to  compensate  for  the  congenital  defect  (an  eye  which  is  too 
flat ;  see  Fig.  1)  by  an  hypertropliy  or  enlargement  of  the  ciliary 
muscle  (see  Fig.  2)  ;  hence,  wlien  this  muscle  is  temporarily 
paralyzed  by  atropine,  tlie  true  refractive  condition'  of  the  eye 
is  no  longer  masked  by  ciliary  spasm.  Far-sighted  patients, 
therefore,  lose  their  clearness  of  vision  more  or  less  at  once 
when  atropine  is  used.  The  normal  or  the  "  myopic  "  eye,  on 
the  contrary,  is  but  little  affected  (as  regards  the  outline  of 
objects  seen  at  twenty  or  more  feet  from  the  eye)  by  the  use  of 
atropine,  although  excessive  light  may  annoy  the  eye  in  any  case. 

Tests  for  Suspected  Astigmatism. — An  irregular  curvature 
of  the  cornea  or  lens  is  a  common  defect  of  the  eye  known  as 
astigmatism.  In  a  large  percentage  of  cases  the  astigmatism 
is  of  the  corneal  type;  hence  the  special  instruments  devised  for 
its  detection  are  based  upon  reflections  from  the  surface  of  the 
cornea  that  vary  from  those  of  the  normally-constructed  eye. 

Because,  in  the  astigmatic  eye,  the  surface  of  the  cornea 
or  lens  is  not  that  of  a  section  of  a  perfect  sphere,  the  images 
of  external  objects  thrown  upon  the  retina  are  distorted  in 
proportion  to  the  degree  of  astigmatism. 

Of  late  years  much  has  been  written  concerning  the  eflects 
of  astigmatism  upon  not  only  the  use  of  the  eyes,  but  also  upon 
the  bodily  health.  So  far  has  the  pendulum  of  opinion  swung 
in  this  direction  that  many  oculists  of  repute  are  to-day  correct- 
ing by  a  glass  one-fourth  to  one-half  a  diopter  of  astigmatism. 

While  the  author  doubts  personally  whether  very  low 
grades  of  astigmatism  (when  uncomplicated  by  heterophoria) 
should  necessarily  entail  upon  a  patient  the  wearing  of  a  glass, 
still,  he  is  willing  to  admit  that  he  has  seen  many  cases  where  a 
very  weak  astigmatic  glass  lias  aftbrded  great  comfort  and  relief 

If,  during  the  examination  of  an  eye,  the  vision  of  a  patient 
cannot  be  brought  to  the  normal  point  by  any  spherical  glass, 
there  is  a  justifiable  suspicion  that  the  case  may  be  one  of  astig- 
matism. Under  sucli  circumstances  it  is  advisable  to  hang  up 
some  form  of  astigmatic  test-card,  at  a  distance  of  twenty  feet 
from  the  patient's  eye,  and  to  give  this  card  bright  and  equally 
distributed  illumination  by  sunlight  or  artificial  light. 

The  most  common  card  in  use  is  the  so-called  clock-face 
card  (Fig.  7),  althougli  a  card  of  astigmatic  letters  (Fig.  5) 
and  various  other  devices  may  be  employed  in  testing  astigmatic 
patients. 
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If  the  patient  is  astigmatic  to  a  marked  degree,  some  of  the 
lines  on  the  clock-face  will  appear  distinctly  black,  others  less 
black,  and  some  possibly  indistinct  and  of  a  light-gray  color. 

The  card  containing  the  two  black  lines  (c,  Fig,  7)  should 
now  be  placed  over  the  dial  with  the  lines  directly  over  the 


Fig. 


-NoYES's  Selection  of  Green's  Set  of  Astigmatic  Tests. 


Consisting  of  a  clock-dial  iiiouiited  on  heavy  card-board  and  three  circular 
discs  (a,  b,  c)  which  can  be  attached  to  it. 

lines  of  tlie  clock-face  that  look  blackest  to  the  patient. 
Spherical  lenses  are  placed  over  the  eye  of  the  patient  until 
these  lines  are  perfectly  distinct  and  clear-cat  down  to  the  centre. 
The  card  is  then  rotated  at  right  angles  to  the  former  position 
and  again  spherical  glasses  are  applied  until  the  lines  become 
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distinct  in  tliis  position.  The  difference  in  strength  between  the 
lenses  that  give  the  best  vision  in  eacli  meridian  will  determine 
the  strength  of  the  cylinder  that  corrects  the  astigmatism,  and 
with  this  cylinder  all  the  lines  on  the  original  clock-face  should 
be  equally  distinct. 


Fig.  8.— Placidos  Disc,  ok  Keratoscope ;  Disc  Made  of  Aluminum. 

This  instrument  piovicles  for  a  rapid  method  for  the  detection  of  suspected 
astigmatism.  Its  circles  are  reflected  in  the  cornea  by  holdins:  the  disc  at  a  dis- 
tance of  ten  inches  from  the  eye  of  the  patient.  Distortion  of  the  circles  iu  the 
reflection  indicates  astigmatism. 

A  card  with  lines  at  right  angles  {b,  Fig.  7)  can  be  used,  which 
renders  the  rotation  of  the  card  unnecessary ;  but  it  is  usually 
better  to  fix  tlie  vision  solely  in  one  meridian  at  a  time  by  using 
the  card  with  only  one  set  of  lines.  The  cylindrical  glass  thus 
found,  added  to  the  spherical  glass  that  gives  the  best  vision, 
will  usually  raise  the  vision  to  the  normal  (|{[  or  f  ^). 
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A  very  careful  and  accurate  estimation  of  hypermetropic  or 
myopic  astigmatism  by  means  of  a  trial-case  and  test-cards  only 
should  always  be  attempted  after  the  pupil  has  been  widely 
dilated  with  a  solution  of  homatropine  or  atropine.  Such  ex- 
aminations are  far  more  precise  than  when  the  pupil  is  of  normal 
size,  because  it  is  easier  to  get  the  exact  axis  of  the  cylindrical 
glass  through  a  large  opening  than  a  small  one,  as  well  as  the 
exact  amount  of  myopia  and  hypermetropia  that  exists  in  addi- 
tion to  the  astigmatism. 

The  author  has  seen  many  cases  where  the  results  of  the 
Javal  ophthalmometer  have  been  materially  modified  by  the  use 
of  atropine.  If  the  astigmatic  defect  is  in  the  lens  of  the 
patient,  the  instrument  devised  by  Javal  fails  to  measure  it. 

The  instrument  known  as  Placido's  disc  (Fig.  8)  is  some- 
times useful  in  the  hands  of  a  novice  for  detecting  high  grades 
of  corneal  astigmatism  ;  but  the  instrument  of  Javal  is  by  far 
the  best  of  all  that  have  yet  been  devised  for  rapid  and  accurate 
work. 

The  instrument  of  Javal  consists  of  a  large  metal  disc,  in- 
tricately divided,  with  figures  upon  it  reversed.  Through  the 
center  of  this  passes  a  barrel  with  an  adjustable  eye-piece, 
through  which  the  observer  looks.  In  front  of  it  stands  an 
adjustable  head-rest  for  the  patient,  with  an  arrangement  of 
iio:hts  for  a  strono-  illumination  of  the  disc.  In  front  of  the 
disc  and  attached  to  the  barrel  of  the  mstrument  is  a  curved 
metal  bar  carrying  two  adjustable  "  mires  "  that  slide  on  the 
bar.  Attached  to  this  bar  also  is  a  "  pointer  "  (painted  white) 
that  extends  to  the  circumference  of  the  metal  disc,  and  tlius 
indicates  the  axis  at  which  it  points.  Tlie  bar  with  its  mir^ 
and  pointer  can  be  revolved  l)y  the  operator  throughout  the 
entire  circumference  of  the  disc. 

When  tliis  instrument  is  used,  the  patient  is  placed  with 
his  head  in  the  head-rest  with  one  eye  looking  directly  into  the 
barrel  of  tlie  instrument,  and  the  other  eye  covered  with  a 
blackened  metal  shield.  A  bright  illumination  of  the  disc,  mires, 
and  pointer  is  insured  by  the  lights  attached  to  the  head-rest. 

The  operator  now  looks  through  the  barrel  of  the  instru- 
ment and  regulates  the  disc  and  eye-piece  so  as  to  see  two  dis- 
tinct reflections  of  the  illuminated  disc  and  mires  overlapping 
each  otlier  on  the  anterior  surface  of  tlie  patient's  cornea,  as  in 
a  mirror. 
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The  figures  on  the  disc  are  reversed  by  reflection  from  the 
cornea  and  are  now  read  with  ease.  The  movable  mire  is  shd 
along  the  bar  until  its  inner  edge  joins  that  of  the  fixed  mire, 
with  the  pointer  at  zero.  If  the  middle  dividing-line  of  both 
mires  is  not  now  continuous,  the  mires  are  rotated  until  the 
lines  are  continuous.  The  point  at  which  the  pointer  then 
rests  indicates  the  meridian  of  greatest  or  least  curvature. 

The  mires  are  then  turned  to  a  point  exactly  90  degrees  from 
this  point,  and  the  mires,  if  there  is  astigmatism  present,  will 
be  overlapped  or  separated.     If  tlie  mires  overlap,  the  astigma- 


FiG.  9.— Javai.-Schiotz  Ophthaljiojieter  (American  Model)  M'ith 
Electric  Illtjmination. 

tism  is  "  with  the  rule,''''  and  each  step  on  the  fixed  mire  that  is 
overlapped  by  the  movable  mire  represents  one  diopter  of 
astigmatism.  If  the  mires  are  found  to  be  separated  they  must 
be  again  approximated  and  the  mires  rotated  back  to  the  origi- 
nal position,  when  they  will  again  lap  and  the  amount  of  astig- 
matism "  against  the  rule  "  can  be  read.  If  the  astigmatism  Is 
'"Irregular^'  there  will  be  a  distortion  of  the  mires  and  lines  on 
the  disc  that  makes  it  impossible  to  get  the  cross-lines  on  the 
mires  continuous  in  the  opposite  meridians. 

It  is  advisable,  in  the  opinion  of  the  author  (after  the  use 
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of  Javal's  instrument),  to  confirm  the  diagnosis  made  by  it  by 
placing  the  proper  lenses  over  either  eye  of  the  patient  (after 
the  pupil  has  been  dilated)  and  testing  the  vision  of  each  eye 
separately  by  means  of  the  various  astigmatic  cards  and  also  by 
Snellen's  test-types  (Figs,  -i  and  5). 

It  is  usually  advisable  to  correct  all  astigmatism  found  by 
means  of  cyUndricaJ  glasses  for  constant  wear,  combining  with 
the  cylinders,  if  necessary,  such  spherical  glasses  for  the  correc- 
tion of  existing  myopia  or  hypermetropia  as  seem  best  adapted 
for  constant  wear  by  the  patient. 

Let  us  now  suppose  that,  during  the  first  examination  of  a 
patient,  we  have  examined  each  eye  separately,  carefully  cor- 
rected all  existing  errors  found,  and  succeeded  in  ffettino-  -^^ 
or  normal  vision,  for  each  eye  separately;  that  Ave  have  then 
tried  both  eyes  together  with 'the  glasses 'best  adapted  for  each, 
and  found  the  patient  able  to  read  the  normal  type  for  distance 
without  fatigue  or  conscious  effort ;  and,  finalfy,  that  we  have 
made  a  careful  record  of  each  point  noted  during  our  observa- 
tions. Are  we  now  prepared  to  order  glasses  for  the  patient "? 
Have  we  noted  all  that  is  important  to  note  ?  To  both  of  these 
inquiries  I  would  say  to  the  beginner,  emphatically,  "  No." 
Several  steps  still  remain  to  be  taken,  even  before  the  use  of 
atropine  (which  it  is  generally  best  to  employ  before  a  final 
decision  is  arrived  at). 

Tests  for  Heterophoria. 

Until  within  a  comparatively  few  years  the  necessity  of 
carefully  measuring  the  power  of  adduction,  abduction, 'and 
sursumduction  of  the  eyes,  and  of  determining  the  presence  or 
absence  of  muscular  anomalies  in  the  orbit,  particularly  in 
"  nervous  "  subjects,  seems  to  have  been  practicallv  disregarded 
even  by  oculists.  Even  to-day  this  form  of  defect  '(which  prob- 
ably is,  as  a  rule,  congenital)  seems  to  be  omitted  from  promi- 
nent mention  among  the  enumerated  list  of  etiological  factors 
of  nervous  symptoms  by  some  authors  of  note.  In  some  cases 
I  have  known  it  to  be  overlooked  even  by  ophthalmologists  of 
Avorld-wide  reputation,  simply  on  account  of  a  careless  and 
hasty  examination  for  the  defect.  It  is  an  extremely  common 
defect  of  the  eye,  and  may  prove  a  very  serious  one  to  the 
patient.     It  is  an  important  factor  in  niany  subjects  afflicted 
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with  headache ;  it  often  exists,  to  a  high  degree,  in  epileptics ; 
it  is  frequently  found  among  children  who  suffer  from  chorea ; 
it  may  unfit  a  patient  for  sewing,  reading,  attending  places  of 
amusement,  or  using  the  eyes  in  any  way  for  any  length  of 
time.  I  have  known  it  to  cause  vomiting  and  so-called  period- 
ical '•  l)ilious  attacks "  by  exciting  a  reflex  irritability  of  the 
central  nervous  system.  One  j)atient  of  mine  (a  close  student) 
was  completely  cured  of  chronic  dyspepsia  by  the  use  of  prisms, 
which  corrected  an  insufficiency  of  six  degrees  of  the  external 
recti  muscles ;  he  now  uses  his  eyes  without  fatigue,  and  all 
bodilv  ailments  have  disappeared  without  the  use  of  drugs. 


Fig.  10.— Collection  of  Ten  Square  Prisms. 
1,  2,  4,  6,  8,  10,  13,  14,  16,  and  20  degrees.     Size,  one  and  one-half  inches. 

In  order  to  properly  investigate  the  condition  of  the  ocular 
muscles,  several  tests  have  to  be  made.  I  do  not  personally 
regard  amj  of  these  alone  as  sufficient  for  diagnostic  purposes. 
The  tests  which  I  advise  you  to  invariably  employ  are  as 
follow : — 

1.  Movement  of  Eyes. — Direct  the  patient  to  look  fixedly, 
with  both  eyes,  at  some  small  object  (say,  the  point  of  a  pencil), 
and  to  follow  it  as  it  is  moved  before  the  face  of  the  patient,  at  a 
distance  of  about  ten  inches.  Watch  both  eyes  carefully  at  the 
same  time,  and  note  if  a  tremulous  movement  in  either  eye  is 
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present  in  any  position  of  the  eye  as  it  moves  about,  and  if  the 
two  eyes  act  in  perfect  unison  with  each  other. 

The  following-  table  may  be  incorporated  here  with  pos- 
sible benefit  to  the  reader,  in  following  the  description  of  the 
various  tests  employed  to  determine  errors  of  refraction  or  of 
muscular  adjustment  in  the  orbit. 


Terms  related  to  the 
focus  of  the  eye  {re- 
fractive terms) . 


Terms  related  to  the 
muscles  which  move 
the  eyes  [muscular 
terms).  These  were 
first  suggested  by  Dr. 
George  T.  Stevens. 


Various  forms  of  glasses 
employed  by  oculists. 


Hypermetropia    (far-sightedness).     A  shallow  eye   (from 

the  front  to  the  back),  causing  an  imperfect  focus  of 

objects. 
Myopia    {near-sightedness).     An   elongated  eye    (from    the 

front   to  the    back),    causing  an   imperfect    focus    of 

objects. 
Astigmatism.     An  irregularly  curved  cornea,  or  lens,  caus- 
ing distortion  of  images  on  retina. 
Emmetropia.     a  i^rfectly  constructed  eye. 
EsoPHORiA.     A  tendency  of  one  or  both  e^-es  to  deviate 

toward  the  nose. 
ExoPHORlA.     A  tendency  of   one  or  both  eyes  to  deviate 

toward  the  teniijle. 
Hy'PERPHOria.     a  tendency  of  one  eye  to  rise  above  the 

level  of  its  fellow. 
Anaphoria.     a  tendency  of  both  eyes  to  assume  too  high 

a  plane. 
Kataphoria.     a  tendency  of  both  eyes  to  assume  too  low 

a  plane. 

Axatropia.     An  actual  turning  of  both  eyes  upward. 
Katatropia.     An  actual  turning  of  both  eyes  down- 
ward. 
Esotropia.     A  turning  of  one  or  both  eyes  inward 

{convergent  squint). 
EXOTROPIA.     A  turning   of   one   or  both    eyes    out- 
ward {divergent  squint). 
Hy'PERTROpia.     An  actual  rolling  of  one  eye  upward 
or  downward  {vertical  squint). 
Heterophoeia.    Abnormal  adjustment  of  the  eye-muscles. 
Orthophoria.     Normal  adjustment  of  the  eye-muscles. 
Adduction.     The  poAver  of  the  internal  muscles  of  the 

eyeballs.     It  varies  in  health  between  2.5°  and  60°. 
Abductiox.     The  power  of  the   external   muscles   of  the 

eyeballs.     It  should  be  8°  in  health. 
SUESUMDUCTION.     The   power  of  the  vertical   muscles  of 

the  eyeballs.     The  right  and  left  should  be  alike. 
Spherical.     Ground  upon  a  convex  or  concave  sphere.    Used 

to  correct  hypermetropia  and  myopia. 
Cy'LINDRICAL.     Ground  upon  a  convex  or  concave  cylinder. 

Used  to  correct  astigmatism. 
Prismatic.        Two  2>^(inc  surfaces   of   glass    meeting   at   an 
angle.     The  thick  side  is  termed  the  base  of  the  prism. 
Used    to  relieve    errors    of    adjustment    of    the    eye- 
muscles. 


'  The  cliief  point  of  clinical  discrimination  between  the  strabismic  and  7ion-strabismie 
eases  is  this  :  In  strabismic  cases,  Avhen  a  plain,  red  glass  is  placed  over  one  eve,  uncon- 
quei-able  diplopia  exists.  It  is  often  difficult  to  make  strabismic  patients  find  the  second 
visual  image,  because  they  tend  to  suppress  the  image  of  one  eye  :  but,  with  patience  and 
the  use  of  the  red  glass,  double  caudle-flames  can  be  disclosed  to  tins  type  of  patients, 
and  their  relative  positions  made  clear  and  positive. 
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2.  Exclusion  Test. — The  patient  is  now  instructed  to 
fixedhj  gaze  with  botli  eyes  at  an  object  twenty  feet  from  the  eye, 
while  the  pliysician  sliidds  one  eye  with  a  card  or  sheet  of  paper 
so  as  to  exclude  the  object  from  view.  He  observes  at  the  same 
time  any  deflection  or  trembling  of  the  covered  eye.  If  deflec- 
tion or  trembling  occur,  it  indicates  a  weak  muscle. 

When  the  shield  is  moved  quickly  so  as  to  alternately  cover 
the  field  of  the  right  and  left  eyes,  it  is  important  to  watch  the 
covered  eye  behind  the  shield,  and  to  notice  where  it  rests  when 
covered,  and  if  it  tend  to  move  inward,  outward,  upward,  or 
downward  at  the  moment  when  the  shield  is  shifted  to  cover  the 
opposite  eye.  This  is  known  as  the  "  exclusion  test " ;  and  a 
marked  jump  of  either  eye  or  both  is  an  important  clinical 
observation. 

Whenever  an  eye  shows  a  decided  "jump"  on  shifting 
the  card  over  the  opposite  eye,  it  indicates  that  the  eyes 
are  not  in  equilibrium  ;  that,  as  soon  as  one  of  the  retinal  im- 
pressions is  removed  by  covering  either  eye,  the  covered  eye 
assumes  a  position  in  the  orbit  that  differs  from  the  fixed  eye ; 
and  the  "jump"  observed  on  shifting  the  shield  is  due  to  an 
effort  on  the  part  of  nature  to  again  regain  the  retinal  impres- 
sion of  the  test-object. 

A  jump  inward  (at  the  moment  the  card  is  shifted)  indi- 
cates that  the  eye,  when  covered,  tends  to  diverge  from  its  fellow 
(exophoria) ;  a  jump  outward  indicates  a  marked  tendency 
toward  a  convergence  (esophoria);  a  jump  in  the  vertical  direc- 
tion points  strongly  toward  a  marked  difference  in  level  between 
the  eyes  (hyperphoria)  ;  provided  that  the  eyes  jump  in  oppo- 
site directions.  If  they  both  jump  in  the  same  direction  it 
indicates  anaphoria  or  kataphoria. 

3.  The  Red-Glass  Test. — If  a  piece  of  plain  red  glass  be 
held  in  front  of  one  eye  of  some  patients  and  they  are  instructed 
to  look  naturally  with  both  eyes  open  at  a  candle-flame  twenty 
feet  from  the  patient,  the  candle-flame  may  appear  as  two  dis- 
tinct flames, — a  white  and  a  red  one  !  In  other  words,  such  a 
patient  will  sJiow  an  im conquerable  diplopia  (double  vision) 
lohen  the  red  glass  is  employed,  of  which  he  is  probably  ignorant, 
and  which  does  not  exist  when  the  red  glass  is  withdrawn  from 
before  the  eye. 

Again,  if  the  red  glass  fail  to  ca\ise  diplopia  when  the 
eyes  are  directed  at  an  image  directly  in  front  of  the  patient,  it 
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is  always  well  to  instruct  the  patient  to  keep  his  eyes  fixed  on 
the  test-flame,  and  to  turn  Jiis  head  strongly  both  to  tlie  right  and 
left  while  the  red  glass  is  kept  between  one  eye  and  the  candle- 
flame.  In  this  way  diplopia  may  be  detected  at  the  extreme 
right  or  left  position  of  the  head,  and  the  variety  observed 
(homonymous  or  crossed  diplopia)  should  be  recorded. 

A  diplopia  (with  simply  a  red  glass  before  one  eye)  consti- 
tutes the  dividing  line  between  strabismus  and  heterophoria. 
Constant  diplopia  only  exists  in  strabismus. 


Fig.  11.— Stevens's  Improved  Rotating  Prism-slide  (Phorometer). 

The  slide  contains  two  cells,  in  each  of  which  rotates  a  disc,  each  disc  carry- 
ing a  prism  of  5°.  Each  disc  is  furnished  with  a  border  of  teeth  or  cogs.  A  small 
gear-wheel,  placed  between  the  two  discs,  communicates  the  movements  from  one 
disc  to  the  other.  Around  the  outei-  part  of  the  border  of  each  cell  is  a  narrow 
raised  band,  on  which  is  mai-ked  a  scaleof  degrees,  increasing  from  the  center  each 
way  from  0  to  8°,  the  numbers  representing  the  refi'acting  angle  of  prism, — the 
method  of  notation  now  commonly  used.  A  second  scale,  just  outside  the  fii'st,  is 
similarly  graduated  according  to  the  new  system  of  designating  prisms,  by  the  re- 
fracting/)ow«?',  or  number  of  degrees  of  minimum  deviation.  This  scale  is  made  to 
correspond  to  the  standard  recommended  by  Drs.  Jackson,  Dennett,  and  others  to 
the  American  Ophthalmological  Society  at  its  session  in  1888.  Tlie  numbers  in 
this  scale  are  marked  1°  D.,  2°  D.,  etc.  The  scales  represent  a  far-greater  degree  of 
accuracy  and  uniformity  than  the  prisms  found  in  the  trial-cases  iji  common  use, 
and  the  convenience  of  the  two  scales  is  apparent. 

Directionsfor  Using  the  Slide  u'ith  Rotating  Prisms. — Place  the  slide  in  the  groove 
of  the  phorometer  with  the  side  on  which  the  scales  of  degrees  are  seen  from  the 
patient.  The  side  marked  liJI.  and  LIT.  will  then  be  before  the  patient's  right 
eye,  and  that  marked  ES.  and  EX.  before  the  left,  the  instrument  being  brought  to 
perfect  level.  To  determine  hyperphoria  bring  the  lever  of  the  prism-slide  to  the 
vertical  position.  The  pointer  will  then  be  at  0.  The  patient,  looking  through  the 
two  glasses  at  an  object  (a  liglited  candle  placed  at  a  distance  of  twenty  feet)  directly 
in  front,  sees  double  images  of  the  object.  Should  one  of  the  images  appear  higher 
than  the  other  the  prisms  are  caused  to  rotate  until  the  images  are  brought  to  the 
same  horizontal  plane.  By  making  the  rotation  slowly  it  will,  in  many  instances, 
be  carried  fai'ther  than  when  the  correction  is  quickly  made.  The  pointer  then 
indicates  the  foi-m  and  degree  of  manifest  hyperphoria.  To  examine  for  esophoria 
and  exophoi-ia  bring  the  lever  to  a  horizontal  position  and  then  make  adjustment 
until  the  images  are  in  an  exact  vertical  line. 
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4.  Tests  for  Esophohia  and  Exophoria. — After  the  pre- 
ceding tests,  I  would  suggest  that  tlie  reader  place  upon  the 
patient  a  spectacle-frame  previously  arranged  with  a  disc  of 
ordinary  glass  tinted  red  to  cover  one  eye,  and  a  prism  of  5°, 
with  its  hase  directed  vertically  downward,  before  the  other  eye. 
Then  direct  the  patient's  vision  upon  a  candle-flame  at  a  dis- 
tance of  at  least  twenty  feet.  The  prism  causes  ttco  candles  to 
appear  (one  being  colored  red  by  tlie  glass  of  that  hue),  both 
of  which  to  the  normal  eye  should  be  seen  in  a  vertical  line. 
If  the  red  image  is  seen    to  that  side  of  an   imaginary  vertical 


Fig.  12.— Same  Instrument  as  Fig.  11,  avith  Improved  Stand. 


line  dropped  through  the  white  image  which  corresponds  to  the 
eye  with  the  red  glass,  the  external  recti  are  insufficient;  if  the 
red  image  is  seen  on  the  opposed  side  of  the  same  imaginary 
vertical  line,  the  internal  recti  muscles  are  weak. 

Any  deviation  of  the  candle  which  exists  can  be  remedied 
easily  by  placing  a  prism  with  its  hase  outward  before  one  eye 
for  insufficiency  of  the  externi  (esophoria),  and  Avith  its  hase 
inward  for  insufficiency  of  the  interni  (exo])horia).  I  usually 
note  both  the  weakest  and  the  strongest  prism  which  corrects 
the  candle-deflection. 

To  those  who  can  afford  to  purchase  a  '■'■  pliorometer''^  for 


THE    TESTS    OF    VISION    AND    OCULAR    MOVEMENTS.  39 

the  purpose  of  measuring  anomalies  of  the  ocular  muscles, 
greater  accuracy  and  the  saving  of  much  time  will  be  assured. 
The  tests  (2,  3,  and  4)  are  but  poor  substitutes  for  a  pho- 
rometer,  but  they  can  be  employed  by  those  avIio  have  but  a 
trial-case  of  lenses  and  prisms. 

5.  Test  for  Hyperphoria. — Prior  to  the  general  employ- 
ment of  the  phorometer,  considerable  difficulty  was  ex- 
perienced in  making  accurate  observations  upon  a  patient  who 
was  suspected  of  having  the  condition  known  as  hyperphoria. 

In  order  to  be  sure  that  the  two  eyes  do  not  tend  to  assume 
the  same  plane,  it  is  of  vital  importance  that  the  prisms  placed 


Fig.  13.— Maddox's  Test  for  Heterophoria. 

It  consists  of  a  hard- rubber  disc  mounted  in  a  metal  rim  of  tbe  size  of  trial- 
lenses,  so  as  to  fit  easily  into  the  trial-frame,  which  holds  in  the  center  a  glass  rod. 
The  effect  of  this  transparent  cylinder  is  to  cause  an  apparent  elongation  of  a 
single  flame  into  a  thin  line  of  light,  quite  dissimilar  from  the  flame  itself,  as  seen 
at  the  same  time  with  the  other  eye  ;  so  that  there  remains  practically  no  desire  to 
unite  the  two  images,  whose  relative  position  thus  easily  indicates  the  condition  of 
equilibrium  of  the  two  eyes.  The  line  is  always  at  right  angles  to  the  axis  of  the 
rod  ;  so  that  to  produce  a  vertical  line,  with  which  to  test  horizontal  deviations,  the 
rod  is  placed  horizontally,  and  to  produce  a  horizontal  line,  to  test  vertical  devi- 
ations, it  is  placed  vertically.  The  test  is  made  prettiei',  and  any  desire  for  single 
vision  still  further  reduced,  bj'  placing  a  red  glass  before  the  other  eye. 

before  the  patient's  eyes  to  cause  homonymous  images  should 
be  absolutely  horizontal.  In  order  to  insure  this,  various  devices 
were  early  employed,  among  which  may  be  mentioned  the  fixa- 
tion of  the  head  of  the  patient  by  a  photographer's  rest,  and  the 
attachment  of  a  spirit-level  to  a  specially-constructed  frame 
designed  to  hold  the  prisms. 

These  obstacles  to  scientific  precision  of  measurement  have 
been  entirely  overcome  by  the  employment  of  the  phorometer. 

A  simple  device  known  as  the  Maddox  cylinder-rod  (Fig. 
13)  has  also  proven  of  value  in  my  hands  as  a  substitute  for 
the  phorometer.     It  is  far  more  accurate  than  the  use  of  prisms 
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without  the  phorometer  in  tlie  determination    of  hyperphoria 
and  other  forms  of  heterophoria. 

The  preceding  cut  illustrates  this  addition  to  a  trial-case  of 
lenses.  It  consists  of  a  metal  disc  containing  a  slit  three-fourths 
inch  long  by  one-eighth  inch  wide.     Over  this  slit  is  placed  a 


Fig.  14.— Savage's  Modification  of  Maddox's  Double  Pkism. 

This  instrument  consists  of  two  six-degree  prisms  fitted  base  to  base  into  a 
trial-lens  rim.  It  is  specially  adapted  to  the  detection  of  a  want  of  equilibrium  of 
the  oblique  muscles.  The  prism  is  placed  before  one  eye  with  the  axis  vertical,  the 
other  eye  being  covered,  and  the  patient  is  asked  to  look  at  a  horizontal  line  eighteen 
Inches  distant.  The  effect  of  the  double  prism  is  to  make  the  line  appear  to  be  two, 
each  parallel  with  the  other.  The  other  eye  is  now  uncovered,  and  a  third  line  is 
seen  between  the  other  two,  with  which  it  should  be  perfectly  parallel. 

The  eye  before  which  no  prism  is  held  is  considered  as  the  one  under  test. 
With  the  double  prism  before  the  right  eye  the  patient  is  asked  about  the  position 
and  direction  of  the  middle  line.  It  may  be  nearer  the  bottom,  thus  showing  left 
hyperphoria  ;  or,  again,  it  may  extend  farther  to  the  right  than  the  other  two  and 
not  so  far  to  the  left,  thus  showing  exophoria,  or  vice  versa,  showing  esophoria.  If 
the  right  ends  of  the  middle  and  bottom  lines  converge,  while  the  left  ends  diverge, 
the  superior  oblique  of  the  left  eye  is  at  once  shown  to  be  in  a  state  of  underaction. 
A  represents  such  a  test  of  the  left  eye  :  B  shows  a  test  of  the  left  eye  when  the 
inferior  oblique  is  the  too-weak  muscle  ;  C  represents  a  test  of  the  right  eye,  the  loss 
of  parallelism  between  the  lines  being  due  to  underaction  of  its  superior  oblique  ; 
B,  the  same  condition  of  the  inferior  oblique  of  the  right  eye. 

cylinder  of  glass  which  causes  tlie  retinal  image  of  a  candle- 
flame  to  assume  the  appearance  of  a  brilliant  band  of  light. 

When  this  cylinder-disc  is  placed  over  one  eye  of  a  patient 
with  the  rod  vertical,  the  uncovered  eye  sees  the  candle-flame 
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and  the  covered  eye  a  .'bnlliant  band  of  light  running  hori- 
zontally. If  no  hyperphoria  exist,  the  band  of  light  should  run 
directly  through  the  candle-flame,  and  a  one-degree  prism,  with 
its  base  up  or  down,  placed  before  either  eye,  should  cause  the 
candle  and  bar  of  light  to  assume  difterent  planes. 

On  the  other  hand,  if  hyperphoria  exist,  the  bar  of  light 
will  appear  either  above  or  below  the  candle  (the  higher  eye 
seeing-  the  lower  image).      A  prism  with  the  base  up  or  down. 


A  ji  a 

Fig.  15.— Maddox's  Rod-test  for  Horizontal  Deviation.    (De  Schweinitz.)' 

The  rod  is  before  the  right  eye.  A,  the  line  passes  through  the  flame, — ortho- 
phoria. B,  the  line  passes  to  the  risrht  of  the  flame, — latent  convergence,  or 
esophoria.  C,  the  line  passes  to  the  left  of  the  flame, — latent  divergence,  or  exo- 
phoria. 

of  sufficient  angle  to  bring  the  images  to  the  same  plane  (the 
band  cutting  the  flame  at  the  center)  will  then  denote  the  degree 
of  "  manifest  "  hyperplioria. 

By  means  of  the  Maddox  cylinder-rod,  when  placed  hori- 
zontally before  one  eye,  "  manifest "  esophoria  or  exoplwria  can 
also  be  approximately  determined.     The  band  of  light  in  this 

'•  Figs.  15  and  16  from  de  Schweinitz  on  "Diseases  of  the  Eve"  (W.  B.  Saunders, 
Philadelphia).     By  permission  of  the  author. 
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case  takes  the  place  of  a  prismatic  deflection  of  an   image  de- 
scribed in  tests  3  and  4  (pages  36  to  39). 

Clinical  experience  seems  to  show  that  an  accurate  determi- 
nation of  hyperphoria  in  any  given  case  is  of  vital  importance ; 
hence  it  is  imperative  that  a  beginner  does  not  come  too  hastily 
to  a  conclusion  respecting  heterophoria.  It  is  not  uncommon 
to  observe  a  tendency  to  both  a  vertical  and  lateral  deflection  in 
the  same  patient, — conditions  which  are  termed  "  hijperesch 
plioria  "  and  "  liyperexophoria.''^  When  it  comes  to  the  treat- 
ment of  such  a  case,  either  by  prismatic  glasses  or  graduated 
tenotomy,  it  is  usually  wise  to  investigate  and,  if  possible,  to 
correct  the  hyperphoria  first. 


Fig.  16.— Maddox's  Rod-test  for  Vertical  Deviation. 


(De  Scliweinitz.) 


The  rod  is  before  the  rio;ht  eye.  A,  the  line  passes  throuerh  the  flame, — ortho- 
phoria, i?,  the  line  passes  below  the  flame.  The  upper  image  belongs  to  the  left 
eye, — right  hyperphoria.  C,  the  line  passes  above  the  flame.  Tlie  upper  image 
belongs  to  the  right  eye, — left  hyperphoria. 

I  would  advise  any  reader  who  meditates  devoting  his 
attention  to  the  determination  and  treatment  of  heterophoria  to 
provide  himself  with  a  phorometer.  I  am  satisfied  that  accu- 
rate and  scientific  work  in  this  line  cannot  be  done  without  the 
aid  of  this  valuable  instrument. 

6.  Tests  for  Adduction,  Abduction,  and  Sursumduction. 
— Before  we  pass  to  the  consideration  of  the  next  step  which 
should  be  employed  in  the  first  examination  of  a  patient's 
eyes, — i.e.,  the  determination  of  the  adduction,  ahduction,  and 
sursumduction, — it. may  be  well  to  hastily  summarize  the  tests 
which  have  already  been  described  and  presumably  employed. 
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Up  to  this  point  the  reader  is  supposed  to  have  obtained 
information  respecting  the  manifest  refractive  conditions  of  each 
eye  (see  page  35)  and  to  have  placed  before  each  eye  of  the 
patient,  in  the  trial-frame,  such  glasses  as  are  accepted  by  the 
patient.  These  manifest  errors  of  refraction  may,  or  may  not, 
be  correct, — a  point  that  must  subsequently  be  determined  by 
the  use  of  atropine. 


m^y  s'R 
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Fig.  M.—A,  Stevens's  Lens  for  the  Determination  of  Hetergphoria, 
Without  Handle.    B,  Handle.    C,  Orthophoria.    X),  Heterophoria. 

The  inventor's  description  of  this  instrument  is  as  follows  :  "In  the  determi- 
nation of  the  various  tendencies  of  the  ocular  muscles  it  is  often  advisable,  and  even 
necessary,  to  bring  to  our  aid  as  many  forms  of  evidence  as  can  be  made  subservient 
to  our  purpose  While  the  phoroiiieter  remains  pre-eminently  the  reliable  and 
efficient  working-  instrument  in  the  determination  of  heterophoria,  auxiliary  means 
are  often  required  to  confirm  or  to  explain  its  indications.  We  sometimes  also  re- 
quire an  instrument  for  making  provisional  examinations  more  portable  than  the 
phorometer.  As  such  an  auxiliary  and  provisional  instrument  I  have  devised 
the  stenopaic  lens,  which  possesses  manifest  advantages  (A).  The  purpose  is 
to  present  contrasting  images  to  the  two  eyes.  With  the  lens  the  image  of  a  candle- 
flame  twentv  feet  distant,  seen  through  the  stenopaic  openinir,  is  a  larce  and  per- 
fectly-defined disc  of  diffused  light.  'If,  for  the  purpose  of  effecting  a  diffusion,  we 
employ  the  uncovered  convex  lens,  a  very  slight  movetnent  of  the  lens,  in  or  out, 
up  or  down,  gives  to  it  the  effect  of  a  prism  in  those  various  directions. 

"If  a  convex  lens,  about  1.3  D  ,  is  covered,  except  at  the  optical  center, 
where  a  circular  opening  of  three  millimeters  or  less  diameter  acts  as  a  stenopaic 
window,  the  small  opening  serves  the  double  purpose  of  preventing  an  adjustment 
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of  the  lens  as  a  prism  and  of  cutting  off  the  hole  in  such  a  manner  as  to  give  the 
impression  of  an  exiictdlsc  of  light  bordered  by  a  frame.  A  metal  or  hard-rubber 
disc  of  the  size  of  the  lens  of  the  trial-case,  perforated  bj'  an  opening  of  the  re- 
quired diameter,  and  supplied  with  a  perfectly-centered  lens,  is  a  convenient  form. 
It  may  be  used  with  a  handle  {B),  enabling  the  patient  to  liold  it  iu  his  own  hand, 
or  it  can  be  placed  in  the  trial-frame. 

"  In  orthophoiia  the  nntransformed  image  should  be  found  exactly  iu  the 
center  of  the  disc.  In  heterophoria  it  will  tend  toward  or  beyond  the  border.  If 
the  flame  sink  below  or  rise  above  the  center,  while  at  the  same  time  it  deviates 
laterally,  we  thereby  discover,  by  a  single  comprehensive  view,  all  the  elements  of  a 
compound  deviating  tendency,  so  far,  at  least,  as  that  tendency  is  manifest  ((7  and 
D).  In  this  important  respect  the  stenopaic  lens  presents  a  feature  both  unique 
and  of  much  significance.  While,  by  other  methods  of  inducing  diplopia  or  con- 
trast, we  may  discover,  at  a  distance  of  some  meters,  first  one  and  then  the  other 
element  of  a  deviating  tendency,  by  this  instrument  all  the  collective  elements  are 
presented  simultaneously  to  the  eye,  thus  eliminating  a  very  important  source  of 
error.  In  respect  that  it  is  simple,  cheap,  and  small  enough  to  be  carried  in  the 
vest-pocket,  and  that  it,  more  than  any  of  its  class,  represents  the  true  relation  of 
the  visual  lines,  it  is  a  useful  test.  Its  disadvantages  are  those  common  to  eveiy 
instrument  held  close  to  the  eye  when  iu  use  iu  these  examinations." 

The  presence  or  absence  of  tremulous  movement  in  either 
eye  and  the  results  of  the  exclusion-test  have  next  been  observed 
and  recorded.  Following  this  an  examination  has  been  made 
for  the  different  varieties  of  heterophoria  (by  means  of  the  pho- 
rometer  and  Maddox  rod-test)  that  are  disclosed  by  the  patient 
on  the  first  examination.  The  information  gained,  up  to  this 
point,  regarding  tlie  heterophoria  may,  or  may  not,  be  correct; 
but  it  is  important  to  record  it  as  a  basis  for  comparison  with 
subsequent  examinations. 

We  have  now  reached  a  point  where  the  power  of  the 
interni,  externi,  and  vertical  muscles  of  the  orbit  should  be  very 
carefully  measured  and  recorded.  Much  valuable  information 
is  often  afforded  by  this  step. 

For  the  purpose  of  measuring  the  power  of  ocular  mus- 
cles, square  2^^"isms  (Fig.  10)  possess  great  advantages  over 
round  ones.  They  are  much  more  easily  handled,  and  there  is 
a  greater  certainty  of  maintaining  the  proper  axis  of  the  prisms 
to  the  eye,  especially  when  several  prisms  are  being  simultane- 
ously handled. 

The  prisms  which  I  employ  in  my  office  are  one  and  one- 
half  inches  square,  of  uniform  sizes,  and  ground  on  the  edges. 
My  case  includes  ten  prisms  of  the  following  degrees :  1°,  2°, 
3°,  4°,  5°,  6°,  8°,  10°,  15°,  and  20°. 

I  sometimes  employ  a  stereoscopic  box,  whose  pupillary 
distance  can  be  regulated  by  a  screw.  The  patient  can  hold 
this  before  his  eyes  while  looking  through  it  at  the  test-object 
(a  candle-flame  at  twenty  feet  from  the  eye).  Into  this  box 
prisms  can  be  dropped  or  withdrawn  at  will,  with  the  base  of 
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the  prism  in  any  direction.     This  box  is  of  use  chiefly  when 
testing  patients  with  high  adducting-power. 

In  measuring  the 
abduction  or  sursumduc- 
tion  square  prisms  are 
readily  held  in  the  hand 
before  the  patient's  eye.^ 

In  order  to  test  the 
ADDUCTION,  place  before 
the  eyes  of  the  patient 
a  prism,  with  the  base 
toward  the  temple,  of 
sufiicient  angle  to  cause 
double  images  to  appear 
of  a  candle-flame  twenty 
feet  from  the  eye.  Then 
instruct  the  patient  to 
draw  the  two  images  to- 
gether. If  he  fail  to  do 
so,  decrease  the  strength 
of  the  prism  until  he  can 
accomplish  it.  Should 
he  succeed,  increase  the 
strength  of  the  prism 
gradually  until  he  is 
unable  to  hold  a  single 
image. 

By  directing  the  vis- 
ion of  the  patient  to  an 
object  (such  as  your  fin- 
ger) within  two  or  three 
feet  of  the  eye,  until  that 
object  becomes  single, 
and  then  suddenly  with- 
drawing it,  the  patient 
is  often  aided  in  learning 
to  exert  his  interni  upon 
a  distant  object. 

'  The  rmmd  prisms  of  a  trial-case  are  very  apt  to  lead  the  examiner  into  error,  if  used 
for  this  purpose.  Their  axis  is  apt  to  be  changed  by  getting-  rotated  in  the  frame,  and  they 
are  awkward  to  handle,  when  several  are  used  on  top  of  each  other  in  building  up  prisms 
before  the  eyes  of  a  patient. 


Fig.  18.— Noyes's  Pkism-holder. 
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The  normal  adduction  varies  from  25°  to  70°  of  prism^ 
according  to  practice  and  education.  When  it  falls  below  15°, 
and  all  efforts  to  increase  it  seem  futile,  there  is  reason  to  sus- 
pect either  an  exophoria,  a  complicating  hyperphoria,  or  a  latent 
hypermetropia. 

To  test  the  abduction,  prisms  should  be  placed  before  the 
eyes  of  the  patient,  with  their  bases  toward  the  nose,  as  long 
as  the  patient  is  able  to  hold  a  single  image. 

There  seems  to  be  more  uniformity  in  the  normal  power  of 
the  externi  than  of  any  other  set  of  ocular  muscles.  The  normal 
power  of  abduction  seldom  exceeds  a  prism  of  8°.  Any  great 
excess  over  that  amount  is  liable  to  cause  unconquerable  crossed 
diplopia.  A  low  abduction  almost  invariably  indicates  that  some 
'•'■  latent^^  esoplioria  exists,  even  in  those  patients  that,  at  first, 
fail  to  disclose  any  manifest  heterophoria.  This  statement  is 
quite  clearly  demonstrated  in  the  published  records  of  some  of 
the  epileptic  cases. 

The  sursumduction  in  any  given  case  is  obtained  by  placing 
prisms,  with  their  bases  down,  before  either  eye  of  the  patient, 
until  the  limit  of  the  power  of  maintaining  single  images  is 
reached.  The  sursumduction  is  recorded  as  "  right "  or  "  left," 
according  to  the  eye  tested.  Each  should  be  alike  ;  and  neither 
should,  as  a  ride,  exceed  a  4°  prism,  except  in  highly  myopic 
patients. 

7.  Tests  of  Visual  Accommodation. — After  the  refraction 
has  been  carefully  determined  at  the  distant  point,  and  before 
atropine  is  used,  the  vision  should  he  tested  at  the  reading- 
point. 

For  this  purpose,  a  series  of  test-types  has  been  arranged 
by  Jaeger,  which  vary  in  size  from  very  small  type  (No.  1)  up  to 
very  large  type  (No.  13). 

The  full  refractive  correction  for  distance,  having  been  put 
in  a  trial-frame,  is  placed  upon  the  patient.  A  shield  is  then 
placed  over  one  eye  and  he  is  asked  to  read  tlie  finest  type 
(No.  1).  If  he  can  do  so  the  type  should  be  moved  steadily 
toward  his  eye  until  the  closest  point  at  which  he  can  read  it 
distinctly  is  found  and  recorded.  Then  it  should  be  removed 
from  the  eye  until  the  farthest  point  of  distinct  vision  is 
obtained.  Before  the  age  of  40,  when  accommodation  begins 
to  fail,  the  patient  should  read  the  No.  1  type  at  from  six  to 
twenty  inches. 
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If  the  patient  cannot  read  the  No.  1  type  readily,  convex 
spherical  glasses  should  be  added  to  the  distance  correction 
until  the  glass  is  found  which  gives  the  best  range  of  accommo- 
dation with  the  greatest  comfort  to  the  patient.  The  same 
strength  glass  added  to  the  other  eye  will  usually  be  found  to 
give  equally  good  vision.  If  this  is  not  the  case,  there  is  reason 
to  suspect  that  there  is  more  latent  hypermetropia  in  one  eye 
than  in  the  other,  which  can  be  determined  when  the  eye  is 
under  atropine.  This  test  may  be  recorded,  in  a  suppositious 
case,  as  follows:  Reads  Jaeger's  No.  1,  at  eight  to  twenty 
inches,  with  +1-^)0  over  distance  glasses. 

The  accommodation  begins  to  fail,  to  a  perceptible  degree, 
at  40  years  of  age,  and  is  usually  completely  lost  at  55  to  65 


+ 


Fig.  19. 


years  of  age ;  hence  convex  glasses  of  gradually  increasing 
strength  are  usually  required  for  reading  after  the  45th  year. 
This  loss  of  accommodation  is  usually  in  exact  proportion  to 
the  age  of  a  patient ;  so  that,  the  age  being  known,  the  glass 
can  usually  be  selected  at  once.  At  45  a  patient  usually 
requires  +  1.00%  and  at  50  years  of  age  +  2.00%  for  reading, 
when  no  refractive  error  exists  in  either  eye. 

The  failure  of  accommodation  from  age  is  called  "pres- 
hyopia.^'' 

8.  Tests  for  Heterophoria  in  Accommodation.  —  After 
the  reading-glass  has  been  carefully  determined  the  muscular 
tests  for  heterophoria  should  be  made  at  the  reading-point  with 
the  correctin":  "lasses  on.     These  are  called  ''tests  in  accommo- 


48  EYE-STRAIN    IN    HEALTH    AND    DISEASE. 

elation,'^  and  are  made  on  tlie  same  principle  as  the  tests  for 
esophoria  and  exophoria,  already  described,  except  that,  in 
place  of  the  candle  at  twenty  feet,  the  line-and-dot  test  of  von 
Graefe  at  fourteen  inches  is  commonly  used. 

A  more  convenient  method  is  the  metal  plate  with  a  cross 
upon  it,  which  is  attaclied  to  the  phorometer  (Fig.  19). 

The  description  of  the  various  tests,  already  mentioned, 
wdll  enable  the  reader  to  fill  out  the  following  blank.  This  is 
similar  to  one  used  by  me  to  record  the  results  of  examinations 
of  the  eyes  of  my  own  cases. 

,189 

Mr 

Residence 

R. 


Esophoria In  accommod. 

Exophoria In  accommod. 

Abduct Adduct.   .    . 

Hyperphoria,  R., L.,   . 

Sursumdiici.,  R., L.,  . 

With  red  gtass 


Glasses  ordered/or  distance  : 

0.  D.     . 

0.  S.  .  . 
Glasses  ordered  for  reading  : 

0.  D.     . 

0.  S..  . 
Ophthalmoscopic  examination 


Now,  when  we  have  carefully  examined  our  patient  re- 
specting all  the  data  indicated  in  the  preceding  table,  are  we 
safe  in  passing  an  opinion  respecting  the  condition  of  the  eyes  X 
I  would  ngain  say  "No." 

9.  Atropine  Tests. — We  have  now  reached  a  point  wliere 
we  should  administer  atropine  to  the  patient.  I  usually  employ 
a  solution  of  gr.  iv  of  sulphate  of  atropine  to  an  ounce  of  dis- 
tilled water.     This   can  be  kept  constantly  in  the  office  in  a 
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phial  with  a  rubber  top  dropper  substituted  in  place  of  a  cork. 
A  drop  or  two  in  each  eye  will  suffice,  in  most  subjects,  to  dilate 
the  pupil  widely  and  to  paralyze  the  power  of  accommodation 
of  vision  for  near  objects  in  about  three  liours.  In  occasional 
instances  it  becomes  necessary  to  keep  the  patient  under  its 
influence  for  several  days,  but  this  is  not  the  rule. 

In  cases  where  it  is  inadvisable  or  extremely  inconvenient 
for  the  patient  to  use  atropine,  homatropine  may  be  employed. 
In  at  least  75  per  cent,  of  my  cases  I  have  fomid  it  fully  as 
efficient  and  satisfactory  as  atropine  for  determining-  latent 
errors  of  refraction.  As  the  effect  of  homatropine  is  practically 
gone  in  twenty-four  hours,  the  advantage  to  the  patient  is  con- 
siderable. I  usually  employ  a  3-per-cent.  solution  of  hvdro- 
bromate  of  homatropine.  This  should  be  dropped  into  the  eye 
three  or  four  times  at  intervals  of  fifteen  minutes,  in  such  a  way 
as  to  allow  it  to  flow  over  the  cornea.  Half  an  hour  after  the 
last  instillation  the  loss  of  accommodation  is  usually  complete. 

When  sufficient  latent  errors  of  refraction  are  disclosed, 
after  the  employment  of  this  drug,  to  justify  a  doubt  regarding 
the  full  extent  of  the  refractive  error  thus  found,  a  solution  of 
atropine  may,  if  deemed  wise,  be  instilled  into  the  eyes  of  the 
patient  later,  in  order  to  eliminate  any  possible  question  regard- 
ing the  refraction. 

It  is  well  to  caution  the  patient,  after  using  atropine,  that 
he  may  possibly  sufter  from  the  sunlight,  and  that  colored 
glasses  will  relieve  him  of  this  annoyance.  It  is  also  best  to 
tell  him  that  his  vision  may  become  very  blurred  for  distant 
objects,  in  case  he  is  far-sighted  ;  and  that,  in  any  case,  he  Avill 
be  unable  to  read  or  to  tcrite  by  the  aid  of  vision  ivithout  glasses 
for  several  days.  I  have  known  hypermetropic  patients  to  be- 
come greatly  alarmed  at  the  rapid  loss  of  vision  which  has  fol- 
lowed the  use  of  atropine,  all  of  which  could  easily  have  been 
avoided  had  they  been  prepared  for  it  by  timely  Avords  of  expla- 
nation. It  is  always  well  to  explain  to  far-sighted  subjects  the 
diflerence  between  "manifest"  and  "latent"  hypermetropia,  and 
to  make  them  intelligent  as  regards  the  efl'ect  of  atropine  upon 
the  "focusing"  muscle  before  vou  administer  it.  If  thev  are 
forced  by  their  business  to  use  their  eyes  for  near  work,  while 
under  the  influence  of  atropine,  a  pair  of  cheap  glasses  may  be 
given  them  for  temporary  use  while  under  its  influence. 

I  cannot  impress  too  strongly  upon  the  reader  the  necessity 

4 
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of  ii.siuii-  atropine  upon  a  patient  (if  young)  for  diagnostic  pur- 
poses when  an  error  of  refraction  or  of  accommodation  is  sus- 
pected. Personally  I  do  not  regard  an  e:rarnlnation  as  complete 
imthont  it.  It  solves  the  question  of  the  presence  of  latent 
hypermetropin, — a  very  common  defect  and  a  ^ery  serious  one 
(from  the  stand-point  of  the  neurologist),  if  allowed  to  go  un- 
recognized. It  reveals  the  existence  of  a  previous  ciliary  spasm. 
It  often  arrests  headache  as  if  by  a  magic  touch,  and  solves  the 
nervous  origin  of  many  other  similar  symptoms. 

Patients  who  boast  of  their  acuteness  of  vision  and  who, 
apparently,  justify  their  statement  by  reading  test-type  at  a  dis- 
tance, without  the  aid  of  glasses,  are  often  astonished  and  some- 
times alarmed  at  the  immediate  loss  of  this  power,  which  is 
brought  about  by  the  use  of  atropine.  This  surprise  is  height- 
ened wlien  (by  the  use  of  proper  lenses)  their  power  of  vision 
for  distance  is  immediately  restored,  and  they  become  conscious, 
for  the  "first  time,  of  the  muscular  effort  which  they  have  been 
compelled,  in  the  past,  to  exert  in  order  to  see  without  them. 
I  shall  never  forget,  personally,  the  sensation  which  I  experi- 
enced of  "seeing  without  effort"  when  a  latent  hypermetropia 
was  discovered  in  my  own  eye  and  corrected  by  glasses. 

These  experiences  are  well-known  facts  among  oculists, 
but  to  the  profession  at  large  they  often  occasion  as  much  of  a 
surprise  as  to  the  patient. 

I  could  point  to  case  after  case,  in  my  own  experience, 
where  the  cause  of  neuralgic  attacks,  excruciating  headache, 
vomiting,  extreme  nervousness,  and  many  other  symptoms  (not, 
apparently,  connected  with  eye-defect)  would  have  remained 
unrecognized  if  atropine  had  not  been  employed.  There  is  a 
rule  among  most  oculists, — viz.,  to  give  to  a  hypermetropic  pa- 
tient the  strongest  convex  glass  with  which  he  can  comfortably 
read  the  normal  test-type  (xx)  at  a  distance  of  twenty  feet.  It  is 
impossible,  in  many  cases,  to  decide  this  fact  without  atropine 
or  an  ophthalmoscope.^     The  former  method  is  the  best  one, 

'  There  are  two  sources  of  enor  which' are  possible  iu  all  ophthalmoscopic  examina- 
tions as  a  step  toward  the  determination  of  refraction.  The  first  of  these  is  that  the 
observer  may  not  be  able  to  perfectly  relax  his  own  accommodation  while  using  the  instru- 
ment. Most  oculists  of  large  experience  believe  that  they  can  do  this  with  certainty, — a 
belief  which  is,  perhaps,  not  always  well  founded.  The  second  source  of  danger  lies  in 
the  accommodation  of  the  patient.  This  cannot  always  be  relaxed  by  instructing  the 
patient  to  look  at  an  object  twenty  or  more  feet  distant  from  the  eye.  I  am  satistied  that 
mistakes  in  the  determination  of  refractive  errors  by  the  ophthalmoscope  are  far  more 
frequent  than  are  generally  supposed.  For  the  past  twelve  years  I  have  examined  the  eyes 
of  almost  every  patient  intiusted  to  my  care  by  the  aid  of  the  test-type,  after  the  pupils  have 
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because  the  accommodation  of  the  oculist,  as  well  as  that  of  the 
patient,  has  to  be  excluded  in  the  latter,  and  it  has  the  advan- 
tage tliat  it  can  be  employed  by  the  general  practitioner  as  well 
as  by  the  specialist. 

It  is  well  known  and  generally  acknowledged,  to-day,  that 
the  opldhalmoscope  is  not  an  instrument  of  precision  ichen  the 
refraction  of  an  eye  is  to  he  positively  determined.  The  greatest 
ophthalmoscopist  of  his  day,  in  this  country,  tried,  some  years 
ago,  to  determine  the  refraction  of  the  writer's  own  eyes  by  this 
instrument,  and  made  a  dismal  failure,  as  he  himself  had  to 
confess  after  atropine  was  employed. 

Now,  after  the  patient  returns  with  widely-dilated  pupils, 
the  physician  should  carefully  repeat  each  step  of  the  previous 
examination.  He  should  record  the  results  of  these  tests  and 
then  compare  tliem  witli  those  obtained  before  atropine  was 
employed.  If  tlie  ey(i  is  a  normal  one  the  vision  will  be  -^ 
after  atropine  has  been  used,  as  it  was  on  the  first  examination; 
but,  when  an  error  of  refraction  or  accommodation  exists, 
changes  of  a  greater  or  less  degree  may  be  noted.  He  may 
find,  moreover,  that  the  power  of  adduction  and  of  abduction 
of  the  eye  will  be  modified  in  some  patients  by  the  action  of  the 
drug  upon  the  accommodation  of  vision,  and  that  a  diff"erent 
degree  of  heterophoria  may  be  detected.  He  can  now  decide 
intelligently  as  to  the  glass  which  is  best  adapted  to  restore 
vision  for  distant  and  near  objects  in  each  eye  of  the  patient, 
and  he  is  prepared  to  advise  the  patient  respecting  the  use 
of  the  glasses  selected.^  He  can  decide,  also,  respecting-  the 
question  of  the  utility  of  prisms  or  of  tenotomy,  if  the  patient 
has  marked  manifest  heterophoria.    You  can  judge  more  accu- 

been  fully  dilated  by  atropine.  I  am  not  aware  that  I  have  ever  lost  the  confidence  of  a  pa- 
tient by  the  use  of  this  drug.  In  my  experience  intelligent  persons  are  always  willing  to  sub- 
mit to  a  temporary  inconvenience  for  the  purpose  of  obtaining  ^josj^z>e  informatioii  respecting 
any  point  that  is  deemed  of  scientific  value  in  relation  to  themselves.  I  have  personally 
come  to  regard  the  ophthalmoscope  as  an  unreliable  instrument  for  the  determination  of 
refraction.  Its  use  is  rendered  compulsory,  however,  in  vei'y  young  children  and  in  those 
who,  from  ignorance  or  feeble-mindedness,  are  unreliable  in  their  reading  of  test-type.  It 
is  genei'ally  accepted,  furthermore,  among  our  best  oculists,  that  astigmatism  (a  recognized 
source  of  nervous  perplexity)  is  always  estimated  more  accui-ately  with  the  pupil  widely 
dilated  by  atropine  than  with  the  normal  pupil.  The  reasons  which  I  have  already  given 
must  suffice  to  explain  why  the  use  of  atropine  constitutes  a  most  important  preliminary 
step  to  the  detection  and  estimation  of  any  error  in  the  eye-muscles,  although  many  other 
arguments  might  be  brought  forward  to  prove  its  advisability  in  some  subjects. 

'  The  advisability  of  a  full  correction  by  glasses  of  existing  hypermetropia  can  only 
be  decided  after  the  condition  of  the  patient,  his  age,  his  susceptibility  to  reflex  irritation 
from  eye-strain,  etc.,  have  been  carefully  considered.  It  is  not  usually  advisable  to  force 
a  young  subject  to  wear  a  glass  which  fully  corrects  the  latent  hypermetroi)ia. 
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rately  respecting  tlie  proper  angle  of  the  prism  required,  in  case 
tlieir  use  is  indicated.  I  would  caution  you,  liowever,  against 
deciding-  this  latter  point  before  the  error  of  refraction  (il'  such 
exist)  is  corrected.  I  have  seen  patients  who  gave  evidence 
of  marked  heteroplioria  (5°  to  8°),  when  the  refractive  error 
was  uncorrected,  exhibit  no  such  defect  when  glasses  which  cor- 
rected tliat  error  were  worn.  Prisms,  in  such  a  case,  would 
inflict  injury  upon  tlie  patient  rather  than  afford  relief 

I  would  remark  that  views  which  are  here  advanced  re- 
specting the  dependence  of  abnormal  nervous  phenomena  upon 
eye-defect  are  not  new.  They  are  in  antagonism,  however,  to 
those  of  some  authors,  and  have  been  more  or  less  actively 
combated  of  late,  especially  in  regard  to  eye-defect  as  a  cause 
of  chorea  and  epilepsy.  I  do  not  think  the  relationship  between 
eye-strain  and  attacks  of  headache  or  neuralgia  can  be  denied, 
although  it  is  only  hinted  at  by  Anstie,  and  is  omitted  by  most 
authors  who  haAe  written  on  the  causes  and  cure  of  these  dis- 
tressing maladies.  Some  of  our  best  neurologists,  as  well  as 
most  oculists,  are  now  investigating  witli  renewed  interest  not 
only  the  ametropic  conditions  of  the  eye,  but  also  the  eye  with 
heteroplioria. 

Facts  are  being  daily  substantiated  beyond  dispute  which 
met  with  ridicule  some  years  since.  Every  day,  in  my  own 
experience,  I  am  strongly  impressed  with  the  curative  effects 
of  glasses  in  various  forms  of  functional  nervous  disturb- 
ances. In  my  opinion,  the  neurologist  of  to-day  who  fails  to 
familiarize  liimself  thorougldy  with  the  examination  of  the  eye 
omits  an  evident  line  of  duty  both  to  himself  and  his  patients. 
No  neurologist  can  send  all  of  his  cases  to  an  oculist  for  an 
opinion,  and,  even  if  he  could  do  so,  he  should,  at  least,  be  able 
to  verify  the  opinion  thus  gained  respecting  the  refractive  errors 
found  and  the  state  of  the  eye-muscles.  He  requires  a  case  of 
lenses  and  prisms  in  his  office  as  mucli  as  an  electrical  outfit, 
and  he  should  know  how  to  use  both, — the  one  as  an  aid  in 
diagnosis  and  both  often  as  a  means  of  cure.  Personally  I  have 
come  to  regard  the  examination  of  any  patient  sent  to  me  as 
incomplete  until  I  have  tested  the  state  of  refraction  and  accom- 
modation, and  examined  with  care  the  condition  of  the  ocular 
muscles.  This  view  has  not  been  hastily  formed,  and  my  daily 
experiences  confirm  me  in  it.  I  believe  the  time  will  come  when 
the  tests  employed  in  eye-examinations  will  rank  in  importance 


i 


THE    TESTS   OF    VISION    AND    OCULAR    MOVEMENTS.  53 

in  neurology  with  the  knee-jerk  test,  which  for  generations,  as 
Gowers  remarks,  simply  •'  amused  school-boys." 

10.  The  Investigation  of  Latent  Heterophoria  by 
Prisms. — To  obtain  a  clear  insight  into  the  form  of  hetero- 
phoria (p.  35)  that  exists  in  any  given  case  requires  repeated 
and  careful  examinations.  To  determine  the  exact  extent  of  the 
heterophoria  is  even  more  difficult,  because  many  patients  dis- 
close at  first  but  a  small  part  of  the  muscular  anomalies  that 
exist. 

The  heterophoria  tliat  is  rapidly  disclosed  during  the  first 
examination,  or  before  prismatic  glasses  are  worn  by  the  patient, 
is  usually  designated  as  the  '•'■manifest'^  heterophoria  ;  that  which 
remains  undisclosed  until  the  patient  is  aided  by  prismatic 
o^lasses  to  abandon  his  unconscious  habits  of  adjustment  (en- 
tailed upon  him  by  the  muscular  anomalies  of  his  orbit)  is  termed 
"  latent "  heterophoria. 

It  is  with  latent  heterophoria  tliat  we  liave  to  deal,  if  satis- 
factory results  are  to  be  obtained  in  cases  of  intractable  nervous 
diseases, — such,  for  example,  as  epilepsy,  chorea,  insanity, 
insomnia,  chronic  headache,  and  extreme  neuralgias, 

Whenever  a  patient  presents  himself  for  the  first  time  at 
my  office,  considerable  care  is  always  exercised  in  studying  the 
posture  of  the  head,  the  expression  of  tlie  eyes,  in  watching  for 
tremulous  movement  or  motion  of  the  eyes  in  any  direction,  in 
studying  tlie  position  of  either  eye  when  sliielded  behind  a  card 
(exclusion  test),  and  in  observing  the  effect  of  a  red  glass  placed 
before  either  eye  of  the  patient. 

These  tests  have  been  fully  described  in  preceding  pages. 
They  often  afford  very  ^•alnable  information  resi)pcting  the 
heterophoria  that  exists. 

Again,  after  the  refractive  errors  have  been  fully  deter- 
mined under  atropine,  the  proper  glasses  placed  before  each  eye, 
and  the  adduction,  abduction,  and  sursumduction  taken  under 
such  conditions  as  are  most  favorable  to  the  patient,  it  is  well  to 
study  the  power  of  the  individual  eye-muscles  as  a  further  guide 
to  latent  heterophoria. 

I  always  regard  a  Jov:  alxhictlou  (less  than  5°)  as  peculiarly 
significant  of  a  latent  esoplioria.  A  mar  lied  dljfereuce  In  the 
sursumduction  points  toward  a  latent  hyperphoria.  A  very 
Jiigh  abduction  (more  than  1()~)  witli  a  rather  low  adduction 
justifies  a  suspicion  of  latent  exophoria. 
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Patients  who  show  an  esophoria  at  distance  and  an  ex- 
oplioria  in  accommodation,  or  vice  versa,  are  always  to  be 
snspected  of  concealing  a  latent  hyperphoria. 

Too  much  care  cannot  be  exercised  in  patients  of  this  class, 
prior  to  the  performance  of  graduated  tenotomies  for  the  cor- 
rection of  the  manifest  heterophoria  at  distance. 

Prismatic  glasses  are  not  only  inadequate  as  satisQictory 
remedial  agents  in  most  cases,  but  they  may  be  positively  in- 
jurious to  certain  classes  of  patients.  Strict  limitations  upon 
their  field  of  usefidness  (not  generally  taught)  seem  to  be 
reridercd  probable  by  late  investigations. 

A  careful  study  of  the  different  movements  of  the  eyeball, 
and  of  the  combination  of  muscles  required  to  produce  some  of 
these  must  impress  even  the  most  casual  reader  with  the  idea 
that  an  agent  (such,  for  example,  as  a  strong  prism)  which  tends 
to  restrict  the  movements  of  any  one  muscle  may  do  harm  if 
persistently  worn.  Some  patients  are  peculiarly  susceptible  to 
such  influences. 

I  have  encountered  a  large  number  of  patients  whose  eyes 
refused  to  tolerate  a  prismatic  glass.  Their  symptoms  were  at 
once  made  worse  whenever  they  attempted  to  correct  an  existing 
muscular  anomaly  by  wearing  a  prismatic  glass.  On  tlie  other 
hand,  many  patients  are  benefited  at  once  by  the  use  of  prisms, 
and  suffer  no  inconvenience  of  any  kind  from  them.  What 
are  we  to  infer  from  this  statement'?  Are  we  to  surmise  that 
the  prisms  were  either  injudiciously  selected  or  improperly 
placed,  simply  because  the  patient  could  not  tolerate  them  %  I 
think  not.  Such  might  possibly  be  the  case  in  the  liands  of  a 
novice,  but  presumably  it  is  not  the  case  in  the  experience  of 
one  skilled  in  eye  examinations.  My  own  experience  in  many 
instances  has  shown  me  tliat  a  tenotomy  of  the  muscle  exhibit- 
ing the  greatest  tension  has  been  followed  by  a  complete  cessation 
of  the  nervous  symptoms  for  wliich  the  patient  sought  relief,  in 
spite  of  the  fact  tliat  prisms  prescribed  to  cori-ect  tlie  same  error 
have  proved  intolerable  to  the  patient,  and  have  markedly 
aggravated  the  symptoms. 

As  the  development  of  a  latent  heterophoria  often  con- 
stitutes the  basis  of  successful  treatment,  it  is  vitally  important 
that  the  information  gained  shall  be  positive  and  beyond  cavil. 
I  deem  it  important,  therefore,  that  tlie  reader  shall  grasp  the 
principle  upon  which  prismatic  glasses  are  employed  as  aids  in 
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diagnosis  and  tlie  necessity  of  having,  as  part  of  the  office  equip- 
ment, a  large  stock  of  prisms  of  various  strengths,  with  their 
bases  lateral  and  vertical,  as  well  as  an  assortment  of  inter- 
changeable frames,  into  which  these  prisms  can  be  inserted  or 
removed,  according  as  the  investigator  deems  wise. 

As  many  patients  under  observation  wear  spectacles  for 
various  refractive  conditions,  many  of  the  frames  used  in  my  of- 
fice are  furnished  with  short  hooks  instead  of  bows,  so  that  they 
can  be  easily  attached  in  front  of  the  spectacle-frame.  The 
prisms  and  frames  for  my  office-work  are  of  uniform  size  ;  but 
the  frames  sliould  have  a  variety  of  nose-bridges  and  should 
vary  more  or  less  in  their  pupillary  distances. 

As  these  frames  are  often  loaned  to  patients  for  a  period 
varying  from  a  few  days  to  a  few  weeks  while  complex  problems 
in  heterophoria  are  being  investigated,  and  as  a  larger  assort- 
ment is  necessary  to  fit  each  individual  lace,  tJie  number  re- 
quired by  a  specialist  in  this  work  is  naturally  gnnit.  It  is  my 
custom  to  have  them  provided  with  extralong  screws  so  as  to 
fticilitate  the  clianging  of  prisms  in  the  frames  from  time  to  time 
without  losing  the  screws. 

In  investigating  a  difficult  problem  of  latent  heterophoria 
by  the  aid  of  prismatic  glasses,  too  much  stress  cannot  be  laid 
upon  the  statement  that  under  no  circumstances  should  a  prism 
he  given  to  a  patient  lohich  fidJij  corrects  tlte  lieterophoria  dis- 
closed hij  that  pcdient. 

Prismatic  glasses  should  be  employed  simply  as  aids  in 
diagnosis ;  and  the  strength  of  the  prism  should  be  increased 
from  time  to  time  only  to  an  extent  that  partially  corrects  the 
heterophoria  that  is  disclosed. 

Let  me  cite  an  example :  A  patient,  who  is  wearing  a  1° 
esophorial  prism,  discloses  on  tests  3°  of  esophoria  with  an  ab- 
duction of  5°.  It  w^ould  now  be  safe  to  increase  the  esophorial 
prism  to  2°,  because  the  patient  would  still  disclose  1°  in  excess 
of  the  prism  and  his  abduction  is  3°  below  the  normal  standard. 
Sliould  the  patient  after  wearing  a  2°  prism  for  a  short  time  dis- 
close 4°  of  esophoria  with  an  abduction  of  4*^,  the  prism  might 
safely  be  increased  to  3°.  Thus,  from  day  to  day,  according  to 
circumstances,  should  we  follow  up  by  prismatic  aid  a  hetero- 
phoria of  the  patient  as  it  is  disclosed. 

There  is  another  point  that  should  restrict  us  in  too  rapid 
use   of  prisms, — i.e.,   the    inconvenience   which   some    patients 
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experience  in  walking  and  estimating  distance  when  ])risms  are 
worn.  Tliis  rapidly  subsides  in  most  subjects ;  but  it  is  wise 
to  caution  a  patient  when  prisms  are  first  worn  to  be  careful 
in  going  downstairs,  or  stepping  over  a  curb,  or  in  looking 
downward  while  walking  tor  the  first  few  days  that  they  are 
worn. 

Whenever  latent  liyperphoria  is  suspected  and  prisms  are 
being  used  as  an  aid  in  disclosing  it,  it  should  be  remembered 
that  each  degree  of  hyperphoria  is  of  much  greater  clinical  im- 
portance than  the  same  amount  of  esophona  and  exophoria,  and 
that  a  half-degree  surplns  in  excess  of  the  prism  would  justify 
its  use  in  most  cases. 

In  all  cases  of  hyperphoria  the  difference  in  the  sursum- 
duction  of  the  right  and  left  eye  should  be  double  the  amount 
of  the  prism  worn,  in  order  to  justify  its  use  for  any  length  of 
time.  For  example:  a  patient  wearing  a  1°  prism  for  right 
hyperphoria  should  disclose,  when  tests  are  made  with  his 
prism  on,  at  least  1*°  of  right  hyperphoria  and  the  right  sur- 
sumduction  should  be  at  least  2°  more  than  the  left. 

Another  point  of  value  may  be  here  suggestive, — i.e..  that 
all  tests  made  by  the  phorometer  upon  patients  that  are  wear- 
ing prisms  should  be  made  with  the  prisms  on  rather  than 
when  they  are  removed,  the  strength  of  the  prism  being  allo\ved 
for  when  the  heterophoria  is  recorded,  and  whenever  the  ad- 
duction, abduction,  and  sursumduction  are  measured. 

It  is  the  custom  of  many  oculists.  I  find,  to  remove  a  prism 
from  a  patient  before  tests  are  made  for  heterophoria.  This  is 
undoubtedly  a  mistake.  It  forces  the  patient  to  suddenly 
and  unconsciously  attempt  to  adjust  for  part  or  all  of  his 
heterophoria.  Sometimes  this  may  produce  serious  nervous 
symptoms  on  the  part  of  a  patient.  I  recall  a  case  of  a  patient 
who  had  uraduallv  become  accustomed  to  the  use  of  a  4°  liv- 
perphorial  prism,  and  who  showed  a  surplus  of  nearly  2°  over 
that  prism.  He  had  worn  the  prism  for  some  weeks  with  great 
comfort,  and  was  on  the  eve  of  a  graduated  tenotomy  for  its 
relief  At  the  earnest  request  of  his  betrothed  he  was  persuaded 
to  dispense  with  his  prism  while  attending  a  social  gathering. 
He  rapidly  became  ill,  and  within  two  hours  fell  unconscious, 
causiu":  oreat  alarm  to  his  family  and  friends. 

I  have  frequently  known  an  epileptic,  who  had  been  free 
from  convulsive  seizures  for  a  long  time,  to  have  a  severe  fit  on 
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the  removal  of  a  prism  upon  which  he  had  been  resting  with 
comfort. 

From  what  has  been  ah*eady  stated,  it  must  be  evident  to 
the  mind  of  any  candid  reader  that  the  method  here  advanced 
of  developing  latent  heterophoria  does  not  justify  the  criticism 
which  has  been  heretofore  too  frequently  made  by  oculists  of  re- 
pute, that  patients  are  "  forced  to  adjust  for  prisms  that  are  not 
indicated,  and  that  heterophoria  is  created  rather  than  relieved" 
by  the  methods  here  advocated. 

There  is  a  practical  and  important  field  for  prismatic 
glasses.  They  may  be  loaned  from  time  to  time  to  patients  for 
the  purpose  either  of  verifying  a  diagnosis  or  of  developing  a 
latent  muscular  error  wbich  the  physician  may  be  led  (by  re- 
peated examinations  of  tlie  patient)  to  suspect.  When  they 
are  well  tolerated  the  physician  may  often  learn  a  great  deal 
by  their  protracted  influence.  When  they  are  not  well  borne, 
it  is  advisable,  as  a  rule,  to  discontinue  their  use  at  once.  It  is 
often  wise  to  prescribe  a  prismatic  glass,  also,  for  a  class  of 
patients  who  are  unable  (for  one  reason  or  another)  to  submit, 
at  the  time,  to  tenotomy. 

Sooner  or  later  I  find  that  such  patients  usually  return. 
As  a  rule,  they  do  so  for  one  of  the  following  reasons:  (1)  be- 
cause they  liave  developed  an  additional  latent  muscular 
error,  which  tlie  prisms  naturally  failed  to  correct ;  (2)  because 
they  do  not  tolerate  tliem  well,  and  are  made  decidedly  worse 
by  their  use ;  (3)  because  they  prefer  a  tenotomy  to  the  incon- 
venience of  a  glass  which  has  to  be  constantly  worn  ;  and  (4) 
because  they  sufler  from  eye-fatigue  on  account  of  the  disturb- 
ance to  co-ordinate  movements  of  the  eyeball.  There  is  no 
doubt  that  very  many  persons  with  nervous  diseases  are  mate- 
rially helped  (if  not  radically  cured)  by  the  aid  of  prismatic 
glasses ;  but  tlie  question  naturally  arises  to  my  mind,  in  this 
connection,  "  Would  they  not  have  been  more  rapidly  benefited 
and  permanently  relieved,  with  far  less  inconvenience  to  the 
patient,  by  tenotomy'?  " 

The  view  is  held  tliat  a  gradiLatecl  or  complete  tenotomy  is 
the  only  means  of  permanently  relieving  abnormal  tension  of  a 
muscle  in  the  orbit.  There  are  only  two  ways  of  overcoming 
an  abnormal  tendency  of  the  visual  axes  to  deviate  from  paral- 
lelism whenever  the  eyes  are  directed  upon  an  object  more  than 
twenty  feet  off.     One  of  these  is  by  the  aid  of  a  prism  ;  the  other 
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is  by  tenotomy  of  tlic  muscle  whicli 
directly  aids  in  producing  and  per- 
])etuating  the  deviating  tendency. 
Whenever  prisms  are  prescribed  they 
afford  relief  practically  in  the  same 
way  as  a  "  rubber  muscle "  does  in 
orthopaedic  surgery;  in  other  words, 
tliey  compel  the  muscle  which  is  op- 
posed to  the  base  of  the  prism  worn 
by  the  patient  to  overcome  the  an- 
tagonistic muscle,  and  also  to  so 
adjust  the  eye  as  to  compensate  for 
the  refractive  effect  of  the  prism. 
They  practically  act,  therefore,  as  a 
"  pulley-weight," — a  mechanical  de- 
vice seen  in  all  gymnasiums.  Now, 
il"  the  wearing  of  prisms  had  no 
deleterious  action  upon  those  par- 
ticular muscles,  which,  in  each  case, 
are  not  at  all  at  fault,  and  if  they 
in^ariably  exerted  only  beneficial 
effects,  this  principle  of  treatment 
could  be  more  generally  applied  with 
benefit.  Even  then  the  existence  of 
latent  heterophoria  might,  unfortu- 
nately, remain  unrecognized  .for  a 
greater  or  less  period  of  time,  pos- 
sibly to  the  serious  detriment  of  the 
patient.  On  the  other  hand,  if  it 
is  satisfactorily  demonstrated  that 
tenotomy  has  been  rendered  a  safe 
and  accurate  method  of  correcting 
muscular  anomalies  in  the  orbit,  a 
fact  has  certainly  been  noted  that 
opens  a  new  and  shorter  route  to 
relief.  Such  a  step  enables  us,  more- 
over, to  decide  the  question  of  latent 
muscular  defects  in  any  given  case. 

It  may  be  an  aid  to  the  reader 
to  keep  on  hand  some  blanks  such 
as  are  used  by  me  in  mv  office  for 
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recording-  my  cases.  It  allows  the  tests  to  be  recorded  for  a 
number  of  days  on  the  same  sheet,  which  can  then  be  filed.  It 
was  designed  by  me  for  neurological  cases  only  ;  but  it  is  capable 
of  modification  by  specialists  in  other  lines.  I  employ  occasion- 
ally certain  pasters  over  the  epileptic  headings  when  I  wish  to 
record  the  dates  and  character  of  some  other  forms  of  nervous 
attacks. 

Bilateral  Deviations  of  the  Eyes  in  the  Vertical 

Meridian. 

Within  the  past  two  years  the  attention  of  oculists  has 
been  drawn  by  my  friend,  Dr.  George  T.  Stevens,  of  New 
York,  to  certain  abnormal  conditions  of  the  orbit  in  which 
both  eyes  simultaneously  tend  to  assume  too  Ingh  or  too  loiv  a 
plane  in  the  orbit.  To  these  conditions  he  has  given  the  names 
"  anaplioria,''''  "  hataplioria,''^  "  anatrojna,''  and  "  hatatropia  " 
(see  page  35). 

For  the  determination  of  these  conditions  Dr.  Stevens  has 
devised  an  instrument,  known  as  the  tropometer  (Fig.  20), 
by  which  the  absolute  arc  of  rotation  inward,  outward,  down- 
ward, and  upw-ard  can  be  scientifically  measured,  of  either 
eye  independently.  As  it  is  likely  to  prove  of  great  value  in 
future  work,  it  may  be  well  to  give  a  description  of  it  and  its 
working. 

This  instrument  consists  of  a  very  ingenious  head-rest,  by 
means  of  which  the  head  of  the  patient  can  be  placed  in  the 
same  relation  to  the  instrument  at  every  sitting.  The  eyes  are 
maintained  upon  the  proper  plane  by  this  head-rest,  because 
the  head  can  be  adjusted  accurately  and  made  absolutely 
immovable. 

A  W'ooden  bar  for  each  patient  is  first  slipped  into  the 
head-rest  of  this  instrument.  Upon  this  the  teeth  of  the  upper 
jaw  of  the  patient  rest,  while  the  forehead  is  pressed  tightly 
against  a  supporting  band  of  iron  and  retained  there  by  an  iron 
loop  screwed  tightly  to  the  occiput.  There  are  also  two  other 
fixed  points  of  metal  in  the  head-rest,  one  of  which  should 
touch  the  point  betAveen  the  eyebrows  (glabella)  and  the  other 
the  upper  lip  at  its  junction  with  the  nose. 

The  importance  of  immobility  of  the  head  and  the  fixed 
relationship  of  eacli  eye  to  the  barrel  of  the  instrument  during 
the  examination  of  the  patient  is  vital  to  accurate  measurement 
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of  tlie  various  rotations  of  either  eye  that  are  to  be  measured 
and  recorded  by  this  instrument. 

The  instrument  itself  consists  of  a  metal  barrel  fitted  on 
one  end  with  an  adjustable  eye-piece  (into  which  the  pliysician 
looks)  and  on  the  other  end  with  a  square  box  containing  a 
forty-five  degree  prism.  Opposite  the  center  of  this  prism  is  a 
hole  into  whicli  the  patient  gazes  with  the  eye  to  be  measured. 

The  opening  for  the  eye-piece  is  at  right-angles  to  the 
opening  into  wliich  the  patient  looks;  hence  the  barrel  of  the 


Fig.  2(t.— Stevens's  Tkopometek. 


instrument  stands  at  right-angles  to  the  head-rest  when  in  use, 
and  the  physician  sits  at  the  right-hand  side  of  the  patient. 
Within  the  eye-piece  of  this  instrument  there  is  placed  a 
carefullji  graduated  scale.  To  tlie  center  of  this  scale  a  reflec- 
tion of  tlie  cornea  of  the  eye  under  observation  is  first  made  to 
accurately  correspond.  The  patient  should  be  placed  in  a 
window,  where  a  strong  light  falls  upon  his  face,  before  the 
head  is  perfectly  adjusted  and  made  immovable.  This  bright 
illumination  enables  the  pliysician  to  see  the  eye  very  clearly  in 
the  barrel  of  the  instrument,  after  the  eye-piece   is   properly 
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focused.  The  edges  of  the  cornea  are  first  made  to  correspond 
to  the  two  dark  Hues  in  the  eye-piece  by  sliding  the  instrument 
forward  or  backward  on  the  stand  and  raising  or  lowering  it  by 
the  set-screw.  The  patient  is  then  instructed  to  looh  as  fen- 
upward  as  possible,  and  the  point  on  the  scale  is  noted  that 
corresponds  with  the  upper  edge  of  the  cornea  (the  movement 
being  reversed  in  the  instrument).  In  tlie  same  way  the  patient 
is  instructed  to  looh  as  far  downicard  as  possible,  and  the  arc  of 
downward  rotation  is  measured.  In  making  the  latter  test  the 
upper  eyelid  must  be  raised  by  the  examiner  in  order  to  see  the 
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Fig.  21.— Tropometer  Scale. 


edge  of  the  cornea.  The  scale  is  then  turned  at  right  angles 
and  the  arc  of  rotation,  nasal  and  temporal,  measured  in  a  similar 
manner.  A  number  of  tests  should  be  made  upon  each  patient 
before  any  definite  conclusions  can  be  drawn  from  them,  for, 
until  the  patient  fully  understands  what  is  required,  a  slight 
effort  to  turn  the  head  or  a  neglect  to  exert  the  full  power  of  a 
muscle  may  make  the  records  inaccurate. 

The  instrument  is  yet  too  new  to  allow  any  one  to  state 
positively  the  normal  arcs  of  rotation  ;  but  the  tests  of  a  large 
number  of  cases  in  my  office  seem  to  show  that  the  following 
figures  are  to  be  expected  in  the  normal  eye  and  that  any  marked 
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deviatign  from  tliem  is  abnormal:   Upwdvd  rotation,  32°;  dov'n- 
luard,  45°  to  50°;  7i(isal,  55°;  temporal,  50°. 

Measurement  and  Recording  of  the  Visual  Field. 

The  perimeter  is  an  instrument  used  to  determine  tiie  ex- 
tent of  the  visual  field.     There  are  various  forms  of  instruments 


Fig.  22.— Giles's  Perimeter. 


The  perimeter,  illustrated  by  the  acconi]5anyiiiff  eugravinn:,  differs  from  others 
in  use  chieflj'  in  the  device  for  recordiii!>'  observations,  which  is  seen  at  the  left 
of  the  engraving.  This  device  consists  of  a  graduated  index-bar  (iJ),  fixed  at  the 
lower  end  of  a  vertical  rod  (i?),  which  is  connected  with  the  axis  {A)  of  the  in- 
strument by  means  of  a  beveled  geariuij'  ((?)  in  such  a  way  that  every  cliange  in 
the  position  of  the  graduated  arc  (C)  is  indicated  by  a  corresponding  change  in  the 
position  of  the  index-bar. 

The  instrument  is  designed  to  be  used  with  Emerson's  perimeter  charts,  but 
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any  other  chart  ina.v  be  used,  or,  if  do  chart  is  at  hand,  a  blank  slieet  of  paper  will 
sen'e  the  purpose,  because  the  angle  of  the  graduated  arc  is  always  shoAvn  by  the 
position  of  the  index-bar:  when  the  Emerson  chart  is  used,  it  is  to  be  placed 
xinder  the  index-bar  witli  the  base  toward  the  patient  and  against  the  brass  guide 
{H).  There  it  is  held  by  means  of  the  spring  clips  {S,  S).  In  this  position  every 
portion  of  the  field  as  i-epresented  upon  the  chart  will  be  opposite  the  corre- 
sponding poitiou  of  the  field  of  the  eye  under  observation,  and  consequently 
there  will  be  no  danger  of  recording  an  observation  upon  the  wrong  side  of  the 
chart  and  thereby  reversing  the  field. 

The  axis  {A)  is  hollow  ;  so  that,  if  desired,  the  obsei-ver  may  keep  watch  of 
the  patient's  eye  tlirougli  the  opening.  At  the  axis  is  a  graduated  circle  (ilf),  the 
position  of  which  is  fixed,  Avhile  around  it  revolve  two  pointers  (P,  P),  which  are 
fixed  to  the  arras  of  the  arc. 

The  readings  shown  on  the  graduated  cii'cle  should  correspond  exactly  with 
those  shown  upon  the  chart  by  the  index-bar.  By  means  of  this  additional  index 
the  observations,  as  taken  upon  the  chart,  may  be  verified  ;  and,  if  by  accident  the 
index-bar  is  moved  from  its  proper  position,  the  true  position  may  always  be  found 
by  a  comparison  of  the  two  scales.  If  the  lecording  apparatus  should  be  broken 
by  any  accident,  the  degrees  could  be  read  upon  the  graduated  circle  and  noted 
upon  the  chart  in  precisely  the  same  way  as  with  perimeters  of  the  ordinary  form 
which  are  not  provided  with  a  recording  apparatus. 

devised  for  this  purpose,  but  the  best  consists  of  a  graduated 
arc,  revolving-  about  the  center  of  a  small  graduated  circle. 
The  cliin  of  the  patient  is  placed  upon  a  rest,  adjusted  so  that 


Fig.  2.3.— Petrimeter  Chart,  Adapted  to  all  Perimeter-s. 


the  eye  to  be  examined  is  at  the  center  of  the  large  arc.  The 
vision  is  then  fixed  upon  the  center  of  the  pivot  upon  which 
the  arc  moves.  This  is  often  hollow,  to  enable  the  examiner  to 
see  that  the  eye  of  the  patient  does  not  wander.  A  small, 
white  disc^  on  the  end  of  a  rod  is  then  moved  along  the  arc  from 
without  inward  until  observed  by  the  patient,  and  the  point  at 

'  A  red,  blue,  or  green  disc  may  be  used  to  measure  and  record  the  visual  areas  for 
these  colors  when  deemed  important. 
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whicli  it  is  first  seen  is  recorded  on  a  printed  chart,  arranged  to 
correspond  to  the  scale  on  the  perimeter.  The  arc  is  then 
moved  to  each  meridian  in  succession,  and  the  extreme  point  of 
vision  marked  in  each,  until  the  circle  is  completed. 

A  line  joining  these  points  on  the  chart  will  define  the 
"  field  of  vision "  in  the  examined  eye,  the  other  eye  being 
covered  during  the  test. 

The  extent  of  the  visual  field  in  health  will  depend  some- 
what upon  the  formation  of  the  face,  as  a  prominent  nose,  over- 
hano-ino-  brow,  or  hioh  cheek-bone  will  limit  the  field  to  some 
extent.  The  white  areas  in  Fig.  2-4  give  the  average  limits  of 
the  normal  visual  area  of  each  eve. 


Fig.  24. -Emerson's  Perimeter  Chart,  Adapted  to  all  Perimeters. 


The  ordinary  physiological  limits  of  the  field  are  about  as 
follow :  Outward,  90° ;  outward  and  upward,  70° ;  upward, 
50°  ;  upward  and  inward,  55°  ;  inward,  60°  ;  inward  and  down- 
ward, 55°  ;  downward,  72°  ;  downward  and  outward,  85°. 

The  later  types  of  perimeter  have  an  auiomatic-regist ration 
attachment  that  saves  the  operator  much  time  and  trouble. 

Diagnostic  Attitudes  of  the  Head  and  Peculiar  Facial 
Expressions  Caused  by  Malad.iustment  of  the  Eye- 
muscles. 

An  expert  in  the  testing  for  and  correcting  of  anomalies  in 
the  muscles  of  the  orbit  is  often  materially  assisted  in  making  a 
diagnosis  and  deciding  upon  his  line  of  treatment  by  the  ex- 
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pression  of  the  patient's  face  and  certain  peculiar  and  persistent 
attitudes  of  the  head.  In  certain  cases  very  complex  eye- 
problems  are  made  far  more  simple  in  their  solution  by  a  study 
of  the  face  and  posture  of  the  head  than  the  records  of  the  case 
would  at  first  indicate. 

For  example,  some   extreme    cases  of  double  convergent 
squint  are  not  in  reality  due  to  any  abnormal  condition  of  the 


Fig,  25.— Expression  ok  a  I'atien  r  with  a  -Marked  Hyperesophoria. 
The  head  is  tilted,  indicative  of  hyperphoria. 

internal  or  external  recti  muscles,  but  rather  to  a  defective  poicer 
of  rotation  of  both  eyes  upward  or  downward.  In  such  cases 
any  operative  steps  upon  the  inside  muscles  are  apt  to  be  neg- 
ative in  their  immediate  results  and  ultimately  an  injury  to  the 
patient.  In  patients  ot  this  type  the  tropometer  materially 
assists  in  making  a  diagnosis. 

There  is  no  field  in  surgery  to-day  that  is  complicated  with 


Fig.  26.— Expression  of  a  Patient  with  Latent  Hyperesophoria. 
The  tilting  of  the  head  (indicative  of  hyperphoria)  is  marked. 

greater  difficulties,  and  in  which  greater  precautions  against 
mistakes  have  to  be  taken,  than  in  scientific  attempts  at  cor- 
rection of  extremely  "  cross-eyed  "  patients. 

The  experiences  of  oculists,  as  well  as  those  of  the  general 
practitioner,  confirm  this  statement,  as  the  percentage  of  accu- 
rate adjustment  after  squint-operations  is  not  large  and  extreme 
overcorrections  very  common,  even  in  the  hands  of  skillful 
operators. 
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The  few  liints  tliat  are  given  here  will,  I  trust,  aid  the 
reader. 

(A)    A  PERSISTENT  TILTING  OF  THE  HEAD  TO  ONE  SIDE  usually 

justifies  the  suspicion  that  one  eye  tends  to  rise  higher  than  its 
fellow, — the  condition  known  as  hyijerphoria.  The  head  is 
usually  inclined  toward  the  side  opposed  to  the  high  eye,  the 
explanation  of  this  being  that  the  high  eye  tends  to  see  an 
image  lower  than  it  sliould  be  and  the  low  eye  an  image  higher 


Fig.  27.— Extreme  Manifest  Hyperphoria  with  Some  Esophoria  (Latest). 
The  tilting  of  tlie  head  (th.at  often  accompanies  hyperphoria)  is  quite  marked. 

than  it  should  be.  Bv  tiltins^  the  head  toward  the  side  corre- 
spending  to  the  low  eye,  the  patient  is  enabled  to  bring  the  images 
more  nearly  to  the  same  plane  and  to  fuse  them  with  less  effort. 
The  condition  of  hyperphoria  in  these  patients  may  not  be 
at  once  disclosed  by  the  phorometer  (Fig.  12)  even  when  the 
head  of  the  patient  is  placed  in  the  correct  position ;  but  it 
should  be  diligently  sought  for  on  several  consecutive  days,  and 
any  marked  difference  in  the  power  of  sursumduction  in  the  two 


Fig.  28.— Expression  of  a  Patient  with  an  Enormou.s  Amount  of 
Latent  Esophoria. 

eyes  should  always  be  carefully  noted  (see  page  46).  Some- 
times, by  the  judicious  wearing  of  prisms  for  a  time  with  the 
base  up  or  down,  a  hyperphoria  that  was  at  first  totally  latent 
may  be  discovered ;  in  which  case  the  difference  between  the 
sursumduction  of  the  right  and  left  eye  will  be  double  in 
degrees  the  amount  of  hyperphoria  corrected  by  prisms. 

I  would  caution  the  reader  against  too  hastily  operating 
upon  the  lateral  muscles  of  a  patient  who  has  persistently  carried 
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the  head  to  either  side.  The  correction  of  the  latent  hyper- 
phoria alone  will  often  be  followed  by  a  marked  improvement 
in  all  of  the  eye-tests,  irrespective  of  what  anomalies  of  adjust- 
ment the  patient  at  first  disclosed. 

{B)  In  typical  cases  of  esophoria  there  is  a  peculiar  intense 
EXPRESSION  OF  THE  FACE.  Tliis  is  hard  to  describe  in  words. 
The  open  and  frank  countenance  seems  to  be  wanting ;  and  in 


Fig.  29.— Expression  of  a  Patient  with  Extreme  Esophoria  Closely  Bordering 
UPON  Convergent  Strabismus,  but  Maintaining  Binocular  Vision. 

its  place  comes  an  expression  that  tends  to  create  rather  the 
feeling  of  distrust. 

When  the  esophoria  is  extreme  and  bordering  upon  a  slight 
tendency  to  squint,  it  is  extremely  difficult  for  these  patients  to 
look  steadily  in  the  eyes  of  any  one  conversing  with  them  for 
any  length  of  time  without  looking  off  or  dropping  the  eyes ; 
hence  the  character  of  these  persons  is  often  misconstrued  be- 
cause of  their  physical  disability. 


Fig.  30.— Expression  of  a  Patient  with  a  High  Degree  of  Manifest  Esophoria 
and  a  :\Ioderate  Degree  of  Hyperphoria  (Latent). 

Tbe  head  is  slightly  tilted, — a  posture  that  is  suggestive  of  existing  hj-perphoria. 

This  same  tendency  to  look  away  is  also  observed  in  patients 
with  a  slight  tendency  to  divergent  squint. 

(C)  In  extreme  cases  of  exoplioria  the  face  of  the  patient 
has  rather  a  peculiar  blank  expression. 

Very  often  one  eye  will  be  observed  to  wander  off  toward 
the  outer  canthus  momentarily,  when  the  patient  is  not  looking 
very  intently  into  the  face  of  the  examiner.     The  typical  "wall- 
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eyed  "  expression,  liowever,  is  only  observed  in  cases  of  extreme 
divergent  squint. 

(D)  In    cases    of    anaphoria  (page  35)    the   forehead    is 

THROWN  FORWARD  AND  THE  CHIN  DRAWN  IN  CLOSE  TO  THE  CHEST. 

This  gives  the  patient  the  appearance  of  always  looking 
out  from  under  his  eyebrows. 

The  necessity  of  pulling  the  eyes  down  to  the  normal 
position  is  greatly  overcome  by  this  attitude.  It  thus  relieves 
the  strain  on  the  inferior  recti  muscles.  This  attitude  of  the 
head  has  great  clinical  significance. 

(E)  In  cases  of  kataphoria  (page  35)  there  is  usually  a 
marked  tendency  toward  a  protrusion  of  the  chin.  This  atti- 
tude allows  the  eyes  to  assume  a  plane  much  lower  than  the 


Fig.  31.— Unilateral  ExuriinKiA  Closely  lioRDEiaxG  upon  Uncoxquerablk 
Diplopia  (Crossed  Diplopia). 

normal,   and   the    superior   recti   muscles    are    greatly   relieved 
by  it. 

The  Use  of  the  Ophthalmoscope. 

A  little  has  already  been  said,  in  preceding  pages,  upon 
the  use  of  this  instrument  for  the  purpose  of  excluding  or 
detecting  diseased  conditions  of  the  retina. 

It  remains  for  me,  however,  to  state  my  views  as  to  what 
I  regard  as  proper  limitations  upon  the  use  of  this  valuable 
instrument. 

1.  This  instrument  affords  onli/  an  approximate  and  often 
an  erroneous  estimate  of  refraction  (see  page  50),  even  in  the 
hands  of  those  who  have  the  greatest  skill  and  experience  in 
its  use. 

For  many  years  in  the  past  (and  still  by  some  oculists  of 
repute)  refractive  errors  were  estimated  and  glasses  prescribed 
by  the  use  of  the  ophthalmoscope  alone,  simply  because  it  saved 
the  patient  the  annoyance  of  having  the  pupil  dilated. 

While  such  tests  often  impress  the  patient  with  a  greater 
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ability  on  tlie  part  of  the  oculist  than  he  possibly  deserves,  I  am 
satisfied  that  those  who  have  the  greatest  skill  as  ophthalmo- 
scopists  not  infrequently  make  very   serious   mistakes  in  esti- 


mating refraction  by  that  in- 
strument. I  have  personally 
encountered  so  many  in- 
stances where  the  use  of  atro- 
pine has  positively  demon- 
strated such  mistakes  that  I 
make  this  assertion  without 
fear  of  serious  contradiction. 
2.  It  is  iL'ise  io  examine 
the  retina  carefully  for  evi- 
dences of  disease^  in  all  cases, 
especially  those  in  which  nor- 
mal vision  cannot  be  obtained 
by  any  spherical  or  cylindrical 
glass. 

The  prognosis  in  any 
given  case  is  seriously  modi- 
fied by  the  detection  of  or- 
ganic retinal  disease ;  and 
the  presence  of  complicating 
kidney  disease,  that  may  not 
have  been  suspected  either  by  the  patient  or  by  the  physician, 
is  sometimes  brought  to  light  by  the  appearance  of  the  retina. 

3.  The  ophthalmoscope  is  a  valuable  instrument  in  deter- 
mining the   refraction   of  feeble-minded  imtients  or  of  young 


Fig.  32.— Lokings  Complete  Ophthalmo- 
scope, WITH  Quadrant  and  Three 
Rows  OF  Figures  and  Two  Condens- 

ING-LENSES. 

This  instrument  has  a  third  row  of  fig- 
ures, showing  ever}'  combination  up  to 
+  23.0  D.  and  —  24.0  D.,  and  obviates  the 
necessity  of  mental  calculation  beyond  16.0  D. 
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children.  Among  these  two  classes  tlie  use  of  atropine  prior  to 
the  examination  with  the  ophthalmoscope  eliminates  one  ele- 
ment of  possible  error, — i.e.,  the  presence  of  ciliary  spasm. 

In  strabismic  cliildren  the  determination  of  the  refraction 
of  both  eyes  and  the  correction  of  all  errors  found  by  means  of 
properly  fitted  and  centered  glasses  should  always  be  done  prior 
to  any  surgical  steps  for  its  relief. 

i.  The  detection  of  organic  changes  within  the  eye 
(whether  it  be  in  the  cornea,  lens,  vitreous,  choroid,  or  retina) 
necessarily  modifies  the  prognosis  (as  before  stated)  even  where 
marked  heterophoria  exists  ;  and,  furthermore,  in  many  instances 
constitutes  a  bar  to  operative  procedures  upon  the  eye-muscles. 

5.  To  be  skillful  with  the  ophthalmoscope  requires,  per- 
haps, greater  natural  aptitude  and  experience  than  with  most 
instruments.  It  is  not  every  one  who  can  control  his  accommo- 
dation at  will  while  using  this  instrument, — a  factor  in  such 
examinations  that  may  lead  to  serious  error  in  the  estimation 
of  refraction. 

Most  oculists  of  repute  think  that  they  can  do  this  with 
some  approach  to  certainty ;  but  I  am  satisfied  that  many  fail 
oftener  than  they  think,  and  are  led  into  unconscious  error  in 
using  this  instrument.  I  have  had  many  oculists  tell  me  that 
they  had  found  ophthalmoscopic  work  more  satisfactory  to 
themselves  after  they  had  lost  their  power  of  accommodation 
from  age  than  during  their  early  professional  life. 

6.  The  choice  of  an  instrument  depends  largely  upon  the 
preference  of  the  oculist.  While  the  mechanical  construction 
may  vary,  the  general  arrangement  and  principles  of  all  modern 
instruments  are  practically  alike. 

Fig.  32  shows  one  of  the  most  popular  forms  of  ophthal- 
moscope. 

It  consists  of  a  concave  tilting  mirror,  perforated  in  the 
center,  so  that  the  observer's  eye  can  look  directly  at  the  eye  to 
be  examined  practically  from  the  point  of  illumination. 

Behind  the  mirror  is  a  metal  disc,  which  carries  a  revolving 
set  of  concave  and  convex  lenses.  These  can  be  thrown  at 
will  behind  the  perforation  in  the  mirror  for  the  correction  of 
any  error  of  refraction. 

A  biconvex  lens  of  two  and  one-half  inches'  focus  usually 
accompanies  eacli  ophthalmoscope,  for  use  in  the  indirect 
method  of  examination. 
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There  are  two  methods  of  usmg  the  ophthalmoscope, — 
called  the  "  direct  method  "  and  the  "  indirect  method." 

In  either  mode  of  examination  the  position  of  the  light  is 
the  same.  It  should  be  behind  the  ijatient^  on  a  level  with  the 
orbit,  and  slightly  toicard  the  side  corresponding  to  the  eye  to  be 
examined.  The  light  most  frequently  used  is  an  Argand  gas- 
burner  ;  but  electricity  may  be  used  if  the  globe  is  made  of 
ground  glass,  so  that  the  wires  are  not  seen. 

In  the  DIRECT  METHOD  (Fig.  33)  the  examiner  sits  in  front 


Fig.  33.— Ophthalmoscopic  Examination.    (De  Scliweinitz.)' 
Method  of  the  upright  image.     Observer  and  patient  in  the  correct  position. 

and  a  little  to  the  side  of  the  eye  to  be  examined,  and  holds 
the  instrument  in  the  right  hand  before  his  right  eye  in  exam- 
ining the  right  eye,  and  vice  versa. 

With  the  eye  of  the  physician  placed  close  behind  the 
aperture  in  the  mirror,  the  light  is  first  thrown  upon  the  eye  of 
the  patient,  who  is  directed  to  look  over  the  shoulder  of  the 
examiner  at  as  distant  an  object  as  possible.  The  pupil  at  once 
assumes  a  bright-red  color,  with  any  opacities  of  the  cornea  or 
lens  appearing  as  dark  spots  upon  the  red  background. 


'  Figs.  33,  34,  and  35  from  de  Schweinitz  on  "  Diseases  of  the  Eye  "  (W.  B.  Saunders, 
Philadelphia).     By  permission  of  the  author. 


72 


EYE-STRAIN    IN    HEALTH    AND    DISEASE. 


The  eye  of  the  examiner  {with  accommodation  relaxed)  is 
then  brought  closer  to  the  eye  of  the  patient,  until  the  deeper 
parts  of  the  eye,  blood-vessels,  optic  disc,  etc.,  are  plainly  seen. 

In  myopic  and  hypermetropic  eyes  the  correcting  lens  must 
be  placed  behind  the  mirror  before  the  details  of  the  fundus 
can  be  clearly  seen.  Only  a  small  portion  can  be  seen  at  once, 
but,  by  directing  the  patient  to  look  from  side  to  side,  upward 
and  downward,  every  part  can  be  brought  into  view. 

In  the  INDIRECT  METHOD  (Fig.  35)  of  examination  a  bicon- 


FiG.  34.— Ophthalmoscopic  Examination.    (De  Schweinitz.) 
Method  of  the  upright  image.     Observer  in  an  incorrect  position. 


vex  lens  is  held  in  front  of  the  patient's  eye,  when,  with  the 
head  at  a  distance  of  about  fifteen  inches,  an  inverted  image  of 
the  fundus  is  seen  in  front  of  the  lens. 

In  this  manner  a  smaller  image  is  obtained  than  by  the 
direct  method,  but  a  larger  part  of  the  fundus  can  be  seen  at 
once. 

The  image  is  magnified  about  five  times  in  the  indirect  and 
fifteen  to  twenty  times  in  the  direct  method,  depending  upon  the 
refraction  of  the  eye,  the  enlargement  being  greater  in  propor- 
tion to  the  depth  of  the  eye. 

Pages   might  be  Avritten  upon  the  use  of  tlie  ophthalmo- 
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scope,  but  tlie  size  of  this  small  volume  will  not  permit  of  it. 
Long-continued  practice  alone,  under  a  competent  instructor, 
can  make  a  novice  proficient  in  its  use. 

A  novice  should  begin  by  practicing  with  this  instrument 
in  throwing  the  light  with  rapidity,  certainty,  and  steadiness 
upon  various  fixed  points,  such  as  buttons  on  the  clothing  of  a 
subject  placed  in  front  of  him,  and  various  portions  of  the  face, 
with  the  light  in  proper  position  ;  then  by  keeping  up  a  steady 
illumination  of  the  retina  while  the  eyeball  of  the  patient  is 
slowlv  moved    in    all  directions ;    then   by  attempts    to    get    a 


Fig.  35.— Method  of  tue  Ixdikect  Examination  witk  the  Ophthalmo- 
scope.    {De  Scliweinitz.) 

clear  image  of  the  retinal  disc  of  the  patient  with  a  normal 
pupil. 

The  cuts  introduced  here  will  doubtless  give  the  reader  a 
better  general  idea  of  the  relative  positions  of  the  examiner, 
patient,  and  point  of  illumination  during  an  ophthalmoscopic 
examination  than  the  preceding  description. 

In  closing  this  chapter  the  author  feels  that  much  has 
doubtless  been  omitted  that  might  prove  of  material  aid  to  a 
novice  in  testing  the  eyes  for  errors  of  refraction  or  anomalies  ot 
adjustment  of  the  muscles  of  the  orbit;  but  it  is  impossible  in 
print  to  give  all  the  suggestions  that  clinical  work  may  at  times 
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justif)^  and  that  experience  alone  can  tcacli  even  to  those  wlio 
have  given  years  of  patient  labor  to  this  field. 

The  expert  sees  at  a  glance  often  a  snspicion  of  trouble 
that  it  may  take  many  weeks  or  months  to  positively  demon- 
strate. 

Again,  by  intuition,  he  frequently  sees  and  may  rapidly 
find  a  solution  of  certain  complex  eye-conditions  that  have 
escaped  recognition  in  the  past  by  oculists  who  have  ignored 
the  existing  heterophoria. 

The  time  is  near  at  hand  to-day  when  scientific  men  will 
refuse  to  be  satisfied  with  a  cursory  examination  of  the  eyes  of 
any  patient  for  astigmatism,  myopia,  or  hypermetropia  and  a 
glance  at  the  retina  with  the  ophthalmoscope.  This  does  not 
now,  as  it  has  done  in  the  past,  warrant  any  oculist  in  dismiss- 
ing his  patient  with  an  assurance  that  "the  examination  is  com- 
plete and  final."  Such  a  method  of  procedure  (common  as  it 
has  been  in  the  past)  is  not  complete,  nor  should  it  be  allowed 
to  rest  as  the  basis  of  a  final  verdict  upon  a  point  of  vital  im- 
portance to  thousands  of  sufferers  from  nervous  disturbances. 


CHAPTER  III. 

EYE-STRAIN  AS  A  CAUSE  OF  HEADACHE    AXD 
NEURALGIA. 

With  Remarks  Concerning  the  Prevalent  Fallacies 
Respecting  these  Conditions, 

Some  time  since  I  encountered  in  my  reading  the  following 
extract  from  the  pen  of  a  great  French  pliilosopher :  "  Nature 
fights  with  disease  a  battle  to  the  death.  A  blind  man  armed 
with  a  club — that  is,  a  physician — comes  in  to  make  peace 
between  them.  Failing  in  that,  he  lays  about  him  with  his 
club.  *If  he  happens  to  hit  disease  he  kills  disease;  if  he  hits 
nature  he  kills  nature." 

Tliere  is  in  this  charming  piece  of  satire  more  than  a  single 
atom  of  truth.  In  nothing  is  it  better  illustrated  to-day  than  in 
the  literature  of  medicine  relating  to  neuralgias  and  headache. 
There  are  undoubtedly  more  sufferers  among  the  community  at 
large  from  these  two  forms  of  paroxysmal  pain  than  from  any 
other  morbid  conditions.  This  statement  is,  I  think,  sustained 
by  all  carefully  prepared  statistics.  The  amount  of  literature 
which  has  been  contributed  to  this  subject  would  also  indicate 
to  the  candid  reader  not  only  their  great  prevalence,  but  the 
peculiar  intractability,  in  some  cases,  of  these  types  of  pain  in 
spite  of  drugs. 

A  very  large  percentage,  moreover,  of  victims  to  headache 
and  neuralgia  fail  to  disclose  any  positive  evidences  of  actual 
disease,  in  spite  of  the  greatest  care  in  searching  for  a  cause. 
The  affected  nerve-trunks,  the  brain  itself  or  its  coverings,  the 
heart,  the  lungs,  the  kidneys,  the  liver,  the  stomach,  and  the 
intestine,  etc.,  seem  in  most  cases  to  be  capable  of  performing 
their  normal  functions,  save  when  some  temporary  disturbance 
(not  generally  referable  to  a  very  definite  cause)  occurs  simul- 
taneously with,  or  prior  to,  one  of  these  paroxysmal  attacks  of 
pain.  Such  disturbances  are  too  frequently  regarded  by  various 
observers  as  of  great  significance,  but  to  my  mind  clinical  ex- 
perience teaches  us  that  they  are  to  be  classed  rather  as  mere 
coincidences,  or  as  a  part  of  the  attack  itself 

We,  as  a  profession,  have  yet  much  to  learn  respecting  the 
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remote  effects  of  a  disturbed  nervous  equilibrium  upon  tlie 
organs  of  tbe  chest  and  abdomen.  We  have  also,  in  the  light 
of  modern  physiology,  much  to  unlearn,  many  inherent  preju- 
dices to  overcome,  many  clinical  conclusions  to  discard  (that 
have  grown  upon  us  from  defective  habits  of  reasoning)  before 
our  patients  can  deri\'e  the  full  benefits  of  our  own  advancement. 

If  we  start  out,  for  example  (as  many  physicians  do),  with 
the  ]n'emise  (generally  an  incorrect  one)  that  every  patient  who 
has  a  disturbed  stomach,  a  sluggish  bowel,  or  clay-colored  fasces 
prior  to,  or  in  connection  with,  a  headache  owes  his  headache 
directly  to  his  stomach,  liver,  or  bowel,  and  must  base  his  re- 
covery upon  some  drug  which  shall  re-establish  their  action, 
many  patients  wdll  become  imbued  with  ideas  which  may,  per- 
haps, indefinitely  postpone,  or  totally  preclude,  the  opportunity 
of  obtaining  permanent  relief  by  the  removal  of  a  cause  not 
affected  by  drugs  and  too  often  unsuspected  by  the  patient. 

Too  many  medical  men  ignore  the  fact  to-day  that  an 
underlying  cause  exists  in  almost  every  case  of  intractable  neu- 
ralgia or  headache. 

Yet  they  speak  with  assurance  respecting  the  clinical  sig- 
nificance of  some  slight  draught  of  air ;  look  for  some  trivial 
excess  or  error  of  diet  as  an  important  factor;  condemn  hastily, 
and  on  general  principles,  some  acquired  habit  which  has  been 
tolerated  by  the  patient  for  years  without  apparent  injury  (such 
as  tobacco,  for  example)  ;  shift  the  responsibility  from  them- 
selves upon  that  much  abused  organ  the  liver ;  and  in  countless 
ways  strike  wildly  about  wdth  their  club  of  unscientific  deduction 
(according  to  the  French  philosopher),  hoping  to  kill  a  disease 
whose  causes  and  nature  they  may  not  have  very  carefully  in- 
vestigated. 

A  bad  tooth,  impacted  wax  in  the  ear,  eyes  with  defect- 
ive refraction,  imperfectly  balanced  eye-muscles,  an  obstruction 
to  the  passage  of  air  through  one  or  both  of  the  nasal  cavities, 
some  hidden  rectal  irritation,  and  many  forms  of  pelvic  disease 
too  often  remain  unrecognized  in  many  patients  as  factors  in 
causing  headache  and  neuralgia,  while  learned  dissertations  and 
useless  medication  are  offered  to  the  patient  as  a  means  of 
relief 

Hardly  a  day  passes  that  I  do  not  see  some  sufferer  of  this 
class  in  my  office,  who  has  ])assed  through  many  years  of  peri- 
odical suffering  from  frequent  headaches  or  persistent  neuralgic 
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attacks  unnecessarily,  simply  because  the  exciting  cause  has 
either  never  been  sought  for  or  investigated  by  imperfect 
methods  and  with  too  little  care. 

Headaches  and  neuralgias  may  be  discussed  under  three 
prominent  classes, — the  toxic,  organic,  and  reflex  varieties.  Of 
these  the  latter  is  the  most  common. 

Toxic  Headaches. — There  is,  unquestionably,  a  certain 
proportion  of  individuals  (where  headache  is  a  marked  symptom) 
that  owe  their  suffering  to  some  abnormal  condition  of  the  blood. 
Among  this  class  of  causes  we  must  recognize  the  poisoned  blood 
of  Blight's  disease,  the  saccharine  blood  of  diabetes,  the  decrease 
of  red  and  white  corpuscles  observed  in  anaemia  and  leucocy- 
thsemia,  the  blood-changes  produced  by  malarial  poisoning,  and 
some  typical  cases  of  poisoning  by  lead,  mercury,  arsenic, 
alcohol,  etc. 

It  must  be  acknowledged,  however,  that  sufferers  from 
these  forms  of  headache  are  comparatively  infrequent,  when 
contrasted  with  the  thousands  in  which  no  evidence  of  actual 
disease  can  be  discovered  by  scientific  means.  Yet  sufferers  of 
this  class  are  too  commonly  encountered  to  justify  the  omission 
of  a  careful  examination  of  the  urine  in  any  individual  case, — 
an  excretion  whose  constituents  decide  quite  conclusively  the 
existence  or  non-existence  of  any  typical  morbid  state.  If 
deemed  necessary,  the  blood  also,  and  other  fluids  of  the  body, 
can  be  subjected  to  scientific  investigation.  It  is  certainly  a 
culpable  oversight,  in  any  case  where  headache  exists,  to  neglect 
a  careful  analysis  of  the  urine. 

Headaches  and  Neuralgia  from  Organic  Disease  of  the 
Brain,  Spinal  Cord,  or  Nerves. — Again,  there  is  encountered  a 
class  of  patients  who  suffer  from  more  or  less  obstinate  and 
intractable  headache  and  neuralgia  as  a  result  of  organic  disease 
of  the  brain  or  its  coverings. 

Certain  forms  of  spinal  disease  are  likewise  apt  to  create 
more  or  less  excruciating  forms  of  pain  that  might  easily  be, 
and  too  often  are,  mistaken  for  neuralgia  in  some  of  its  forms. 
These  do  not,  however,  as  a  rule,  cause  headache,  if  the  spinal 
nerves  are  alone  involved. 

In  the  cerebral  and  spinal  types  of  cases  the  ophthalmo- 
scope becomes  a  valuable  instrument,  since  it  will  often  show 
alterations  in  the  retina  or  "  disc."  Moreover,  other  symptoms 
referable  to  the  power  of  motion,  sensation,  or  the  special  senses 
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are  very  apt  to  exist  and  to  point  directly  to  tlie  ])resence  of 
organic  disease  of  the  nerve-centers. 

While  it  is  advisable,  therefore,  to  exclude  organic  disease 
of  the  nerve-centers  by  appropriate  tests  employed  for  that 
purpose  in  every  case  of  intractable  headache  or  neuralgia,  still 
it  may  be  said  that  such  cases  constitute  but  a  small  proportion 
of  those  who  seek  medical  aid  for  the  symptoms  under  consider- 
ation in  this  chapter. 

Admitthig,  tlien,  the  fact  that  the  presence  of  headache 
and  neuralgia  may^  in  some  instances,  be  but  a  clinical  evidence 
of  organic  disease,  it  is  our  manifest  duty  in  every  case  to  ex- 
clude, as  far  as  it  is  possible  to  do  so,  the  existence  of  organic 
disease  in  each  individual  case  ;  or,  if  such  be  detected,  to  combat 
it  by  wise  therapeutic  measures.  On  the  other  hand,  the  com- 
parative percentage  of  such  cases  is  too  small,  and  the  possibility 
of  other  causes  (as  co-existing  factors)  too  large,  to  justify  us 
to-day  in  neglecting  to  take  into  account  in  any  case  the  various 
types  of  reflex  disturbance  to  the  nervous  centers  which  clinical 
experience  has  shown  may  both  modify  and  cause  severe  cranial 
pain  or  neuralgic  paroxysms. 

Reflex  Headache  and  Neuralgias. — I  have  deemed  it 
wise  to  insert  these  few  remarks  as  a  preface  to  this  chapter  for 
the  following  reasons  : — 

1.  Because  the  profession  at  large  has  not,  in  my  opinion, 
woke  up  thoroughly  to  the  fact  that  a  very  large  percentage  of 
headaches  and  neuralgias  can  be  relieved,  and  often  radically 
cured,  without  drugs. 

2.  Because  most  of  the  later  contributions  to  this  subject 
have  very  clearly  demonstrated  that  the  authors  of  these  papers 
are  singularly  apathetic  to  facts  that  have  already  passed  beyond 
the  limits  of  unsupported  theory,  and  are  being  recognized  by 
many  of  the  eminent  scientists  of  our  day. 

3.  Because  remarkable  cures  of  headache  and  neuralgia 
are  being  daily  forced  upon  professional  notice,  which  have  been 
brought  about  solely  by  the  removal  of  some  source  of  reflex 
irritation, — such,  for  example,  as  decayed  or  ulcerated  teeth,  a 
deflected  nasal  septum,  and  errors  of  focus  or  of  the  muscular 
adjustment  of  the  visual  apparatus. 

4.  Because  any  new  therapeutic  measure  meets  with  far 
less  opposition  than  does  the  introduction  of  a  scientific  method 
of  search  for  obscure  causes  of  disease.     The  public  has  been 
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educated  to  want  drugs  and  doctors  to  rely  too  much  upon  tliem. 

5.  Because  many  of  tlie  older  views  respecting  the  under- 
lying factors  of  disease  are  destined  to  be  overthrown  by  many 
of  the  later  discoveries  in  physiology,  bacteriology,  etc. 

6.  Because  all  views  not  in  accord  with  popular  belief  are 
constantly  being  misrepresented,  misunderstood,  and  misapplied 
by  those  who  either  do  not  wish  to  know  them  (from  personal 
prejudice)  or  who  have  had  little  practical  experience  in  the 
methods  advocated.  The  history  of  medical  progress  is  replete 
with  examples  of  violent  opposition  to  all  innovations, — such, 
for  example,  as  A'accination,  listerism,  ovariotomy,  etc. 

7.  Because  scientific  methods  of  precision  require  a  special 
training  of  mind  and  eye  and  hand  not  commonly  required  of 
undergraduates  in  our  medical  schools. 

Not  long  since  I  received  a  letter  from  a  physician  (w^lio 
had  asked  of  me  some  suggestions  respecting  the  ocular  treat- 
ment of  a  case  that  had  proven  intractable  to  all  medical  agents) 
in  w^iich  he  says :  "What  troubles  me  now  is  the  fact  that  I  am 
not  sufficiently  posted  on  the  diagnosis  of  the  eye  to  use  your 
valuable  information.  I  am  very  much  inclined,  however,  to  go 
it  blind  on  the  case  I  spohe  qf^  and  give  it  a  triaV^ 

Such  an  evident  misconception  of  the  experience,  skill,  and 
care  required  in  the  diagnosis  and  treatment  of  an  error  of 
refraction  or  a  defective  muscular  adjustment  of  the  eyes 
requires  no  further  comment  from  me. 

For  some  years  past  it  has  been  my  custom  to  examine  re- 
peatedly, and  with  care,  the  visual  apparatus  of  every  patient 
sent  to  me  for  the  relief  of  headache  and  neuralgia.  I  have 
already  published,  from -time  to  time,  many  cases  where  this 
line  of  research  has  been  followed  by  marked  and  permanent 
benefit.^ 

I  deem  it  worthy  of  remark,  in  this  connection,  that  less 
importance  is  being  attached  to-day  than  formerly  to  the  clinical 
determination  of  modifications  in  the  calibre  of  tlie  blood-vessels 
of  the  brain.  The  conditions  known  as  "  cerebral  congestion  " 
or  "  cerebral  anaemia  "  of  certain  authors  who  have  written  ex- 
tensively upon  headache  and  neuralgia  are  very  often  the  results 

'  Italics  my  own. 

'  New  Tork  Medical  Journal,  January,  1888  ;  Lectures  on  Nervous  Diseases,  Pbila- 
delphla,  1888  (The  F.  A.  Davis  Company,  Publishers)  ;  Medical  Register,  Philadelphia, 
November  19, 1887. 
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of  imderlying  factors.  Their  existence  (as  has  been  claimed) 
may  sometimes  be  revealed  by  the  ophthalmoscopic  examination 
of  the  vessels  of  the  retina  and  confirmed  by  the  effects  of  nitrite 
of  amyl  upon  the  patient ;  but  when  so,  they  are  probably  to  be 
regarded  rather  as  an  evidence  of  a  functional  derangement  of 
the  vasomotor  system  of  nerves  than  as  permanent  factors  in 
headaches  or  neuralgias. 

I  have  known  many  patients  who  have  followed,  with 
negative  results,  a  prolonged  course  of  treatment  (by  ergot, 
bromides,  amyl,  etc.)  which  was  based  upon  the  examination  of 
the  retinal  vessels ;  and  I  have  often  seen  them  recover  from 
their  headaches  and  neuralgias  without  drugs  when  an  anomaly 
of  refraction  or  of  the  muscular  adjustment  of  the  eyes  was 
corrected. 

I  would  not  be  construed  as  denying  tiiat  the  blood-vessels 
of  the  brain  might  not  have  been  abnormally  dilated  or  pecul- 
iarly contracted  in  many  of  these  patients  at  the  time  when 
their  retinal  vessels  were  examined ;  nor  Avould  I  utterly  reject 
the  hypothesis  that  the  retina  sometimes  affords  us  a  valuable 
means  of  determining,  by  our  sense  of  sight,  the  condition  of  the 
cerebral  vessels  in  any  given  individual. 

What  I  do  mean  to  assert  is  this  :  That  changes  in  the 
cerebral  circulation  (similar  to  those  observed  in  the  case  of  a 
blush  upon  the  cheek)  may  be  caused  by  subtle  nervous  in- 
fluences that  ergot,  bromides,  nitrite  of  amyl,  or  other  drugs 
will  not  arrest ;  that  a  classification  of  headaches  or  neuralgias 
which  is  based  upon  so  variable  a  sign  is  unscientific ;  and  that 
any  line  of  medication  which  is  directed  toward  this  condition 
alone  is  very  liable  to  be  unsatisfactory  both  to  the  physician 
and  his  patient,  sooner  or  later. 

To  illustrate  this  point  I  will  mention  a  remarkable  ex- 
perience of  my  own  that  impressed  me  strongly  at  the  time. 
Some  eighteen  years  ago,  when  almost  in  despair  from  con- 
tinuous and  intractable  headache,  and  doubtful  of  my  ability  to 
long  endure  it,  two  oculists  of  equal  prominence  and  ability 
were  asked  by  me  to  examine  my  own  retinae  by  means  of  the 
ophthalmoscope.  One  diagnosed  my  condition  as  "  typical 
nicotine  poisoning  of  the  retina";  the  other  discovered  what 
seemed  to  him  to  be  conclusive  evidences  of  "  congestion  of  the 
brain,"  that  nothing  but  prolonged  rest  from  w^ork,  in  his- 
opinion,  could  relieve.     Neither  suggested  the  detection  of  any 


AS  A  CAUSE  OF  HEADACHE  AND  NEURALGIA.        81 

latent  refractive  error  or  the  use  of  glasses.  My  sight  was 
apparently  perfect  and  uniisiially  acute.  Subsequently  the  instil- 
lation of  atropine  into  my  eyes  (which  was  used  only  at  my 
earnest  solicitation)  and  the  correction  by  proper  convex  glasses 
of  a  hypermetropia  of  3.50  diopters  (not  previously  suspected) 
restored  me  to  health  and  comfort  as  if  by  magic.  A  complete 
and  immediate  cessation  of  all  pain  lor  over  nine  months  fol- 
lowed the  correction  of  my  refractive  error ;  and  for  many  years 
I  have  been  almost  entirely  free  from  pain,  in  spite  of  continuous 
eye-work  at  my  desk  and  elsewhere. 

I  can  point  to  case  after  case  in  my  professional  experience, 
since  my  own  recovery,  where  the  cause  of  neuralgic  attacks, 
excruciating  headaches,  vomiting,  extreme  nervousness,  and 
many  other  symptoms  (not  apparently  connected  with  eye- 
defect)  would  have  remained  unrecognized  if  atropine  had  not 
been  employed.  As  I  have  said  on  a  previous  page,  "  patients 
who  boast  of  their  acuteness  of  vision,  and  who  apparently 
justify  their  statement  by  reading  test-type  at  a  distance,  with- 
out the  aid  of  glasses,  are  often  astonished  and  sometimes 
alarmed,  at  the  immediate  loss  of  this  power  which  is  brought 
about  by  the  use  of  atropine.  This  surprise  is  heightened 
when  (by  the  use  of  proper  lenses)  their  power  of  vision  for 
distance  is  immediately  restored,  and  they  become  conscious, 
for  the  first  time,  of  the  muscular  eftbrt  which  they  have  been 
compelled,  in  the  past,  to  exert  in  order  to  see  without  them.  I 
shall  never  forget,  personally,  the  sensation  which  I  experienced 
of  '  seeing  without  eff'ort '  when  latent  hypermetropia  was 
discovered  in  my  own  eye  and  corrected  by  glasses. 

"  These  experiences  are  well-known  facts  among  oculists, 
but  to  the  profession  at  large  they  often  occasion  as  much 
surprise  as  to  the  patient." 

A  report  of  fifty  consecutive  cases  of  typical  headache  and 
neuralgia,  taken  from  my  private  case-book  as  confirmatory  of 
the  views  that  are  here  advocated,  are  quoted,  with  some  later 
reports  added,  from  a  previous  brochure  published  in  1889. 

Space  will  not  allow  of  the  full  records  of  all  of  these 
cases.  I  have  tabulated  the  main  points  of  each  case  ^  and 
given  histories  of  those  only  that  presented  some  particular 
difficulties    either    in    diagnosis    or   treatment.     These   will   be 

*  In  the  table  appended  to  this  chapter  I  have  only  noted  the  refraction  as  observed 
when  the  eyes  were  under  atropine. 
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numbered  so  as  to  correspond  to  the  table.  In  sucli  a  tabulated 
record  it  is  impossible  to  show  many  fluctuations  observed  in 
the  muscular  tests  during  treatment.^ 

Many  additional  cases  where  headaches  were  a  prominent 
symptom  are  recorded  in  subsequent  chapters  (see  sections  lY, 
VI,  and  VII),  but  other  symptoms  of  a  graver  kind  constituted 
the  chief  clinical  features. 

Case  III. — This  case  is  one  of  special  interest.  Both  the 
patient  and  her  sister  had  been  delicate  for  many  years.  The 
patient  had  never  menstruated ;  had  been  addicted  to  "  fainting- 
spells,"  which  occurred  frequently  and  at  the  most  inopportune 
times,  so  that  she  would  fall  unconscious  in  the  street,  etc.  ;  had 
suffered  from  melancholia,  so  that  once  she  attempted  suicide ; 
had  been  a  victim  to  nervous  dyspepsia ;  and  had  suffered  more 
or  less  from  asthenopia. 

Her  family  history  was  a  bad  one,  showing  a  marked  hered- 
ity to  nervous  derangements.  The  mother  had  the  same  ''  faint- 
ing-spells  "  ;  tlie  maternal  uncles  all  died  of  diabetes  ;  one  cousin 
of  the  patient  has  epilepsy ;  and  two  other  cases  of  epilepsy 
existed  in  her  paternal  ancestry. 

The  eye-tests  showed  unequal  refraction  in  the  eyes ;  the 
right  eye  showed  a  decided  tendency  to  assume  a  higher  plane 
than  the  left,  although  she  could  fuse  her  visual  images,  even 
with  a  red  glass  before  either  eye. 

As  she  was  unable  to  desist,  for  a  time,  from  an  occupation 
demanding  the  use  of  the  eyes  at  the  near  point,  the  manifest 
hyperphoria  was  corrected  (within  1°)  by  a  prism.  The  effect 
of  the  prism  has  thus  far  been  very  beneficial. 

That  this  defect  in  the  vertical  movements  of  the  eyes  is  a 
congenital  one  I  have  had  an  opportunity  of  quite  positively 
demonstrating  by  similar  examinations  made  upon  others  of  her 
immediate  family. 

The  so-called  "  fainting-spells "  to  which  this  patient  was 
subject  are  probably  closely  allied  to  epilepsy, — a  disease  to 

'  Every  patient  examined  for  defective  equilibrium  in  the  eye-muscles  instinctively 
.  strives  (notby  mere  volition)  to  get  binocular  vision  under  the  nearest  approach  to  physio- 
logical conditions  of  which  he  is  capable. 

We  are  forced  to  admit,  therefore,  that  what  we  detect  in  any  patient  and  record  as 
an  error  is,  iu  reality,  ouly  what  the  patient  cannot  conceal,  not  necessarily  all  the  defect  in 
the  muscular  adjustment  that  actually  exists. 

Because  a  patient  can  momentarily  perform  a  feat  of  eye-balance  which  approaches 
the  normal  state  by  the  aid  of  his  reserve-power,  it  is  by  no  means  proved  that  the  eyes  are 
habitually  in  equilibrium. 
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whicli  she  is  liable  by  heredity.  It  is  not  common  for  faintness 
to  prostrate  people  suddenly  while  crossing  a  street  (without 
apparent  cause  or  warning),  and  to  be  associated  wdth  a  total 
loss  of  consciousness  for  quite  a  prolonged  interval. 

Case  IV. — This  patient  presented  a  peculiar  heredity  to 
nervous  derangements.  Insanity,  epilepsy,  and  headaches  have 
been  developed  in  the  ancestral  lines.  The  patient  has  had 
attacks  of  marked  petit  mal,  in  which  consciousness  would 
be  suddenly  lost  for  intervals  of  from  five  to  fifteen  minutes. 
His  eyes  began  to  cause  him  distress  about  two  years  before  I 
saw  him.  His  mental  faculties  had  at  times  been  rendered 
peculiarly  sluggish ;  so  that  the  patient  felt  unable  to  handle 
complex  business  problems. 

Case  V. — This  case  illustrates  a  peculiar  instance  of  marked 
relief  from  a  prostatic  neuralgia  (which  bids  fair  to  entirely  dis- 
appear without  local  treatment)  after  the  cessation  of  eye-strain. 
Headache  and  sleeplessness  also  existed  as  sources  of  great 
distress. 

I  have  previously  reported  a  remarkable  case  of  this  type 
of  neuralgia  {Xew  York  Medical  Journal,  January  7,  1888), 
which  bears  upon  the  correction  of  an  eye-defect  to  such  an 
extent  that  I  quote  it  in  full,  as  follows : — 

"  Male,  aged  23,  unmarried. 

"  Family  History :  The  mother  of  the  patient  suffers  from 
neuralgia  and  headache.  The  paternal  grandfather  had  paral- 
ysis. The  paternal  grandmother  was  '  extremely  delicate.' 
One  brother  suffers  from  headaches.  Another  brother  is  very 
excitable  and  of  a  highly-nervous  temperament.  No  case  of 
consumption  has  ever  occurred  in  any  branch  of  the  family. 

"  Eye-defects  :  Hypermetropia  (latent)  of  2.50  D.  Eso- 
phoria  (manifest),  4°  ;  subsequently  12°  were  elicited  prior  to 
any  operative  procedure. 

"  This  patient  had  been  under  medical  care  for  many 
months  for  a  prostatic  neuralgia,  and  had  derived  no  benefit 
from  local  or  general  treatment.  He  developed  melancholia, 
and  would  frequently  retrace  his  steps  for  several  blocks,  during 
a  stroll,  in  order  to  touch  some  object  which  he  felt  he  should 
have  touched  when  he  passed  it.  The  use  of  his  eyes  intensi- 
fied his  mental  symptoms   markedly.     He  also   suffered  from 
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morbid  fears.  He  had  never  had  venereal  disease.  After  partial 
tenotomies  were  performed  upon  his  interni  and  his  hyperme- 
tropia  was  corrected  by  -f-1-50  spherical  glasses,  his  recovery 
was  very  rapid  and  complete.  He  has  had  no  abnormal  mental 
symptoms  or  neuralgia  of  his  prostate  since  the  first  operation 
(now  nearly  ten  years).  His  father,  one  brotlier,  and  a  sister 
have  since  been  examined  bv  me,  and  all  had  verv  marked  eye- 
defect." 

I  have,  at  tlie  present  time,  a  third  case  under  my  care, 
which  I  think  belongs  to  the  same  class  of  reflex  neuralgias. 

In  every  one  of  these  three  cases  the  relationship  between 
eye-strain  and  the  prostatic  neuralgia  had  never  been  suggested 
to  the  patients  by  any  of  their  numerous  medical  advisers  or  by 
their  eye-symptoms.  All  had  tried  local  treatment,  directed  to 
the  prostate  gland,  without  satisfactory  results,  under  skillful 
and  experienced  hands. 

Cases  VI  and  VIL — These  were  typical  cases  of  severe 
paroxysmal  pain,  in  which  very  gratifying  results  were  quickly 
obtained  by  a  graduated  tenotomy  of  one  muscle.  Both  had 
tried  drugs  without  benefit. 

Case  VIII. — This  patient  (the  wife  of  a  prominent  divine) 
was  sent  to  me  from  a  distant  city  as  an  "incurable  case  of  sick 
headache."  The  attacks  had  recurred  so  frequently  and  with 
such  severity  as  to  practically  unlit  the  patient,  for  many  years, 
for  any  social  or  household  duties.  All  medicinal  treatment 
had  proved  of  no  aA'ail.  No  trouble  had  ever  been  experienced 
with  the  e3'es,  as  far  as  the  patient  could  recall. 

Under  atropine  an  astigmatism  (-[- l-OO")  was  discovered 
and  corrected  by  cylindrical  glasses.  She  also  manifested  within 
a  week  nearly  6°  of  right  hyperphoria,  and  an  esophoria  which 
•fluctuated  from  2°  to  8°.  Prisms  of  5°  (in  total)  for  her  hyper- 
phoria were  worn  by  her  over  her  cylinders  for  more  than  three 
weeks,  during  which  time  her  customary  headaches  lailed  to 
appear  and  her  apparent  esophoria  was  favorably  modified. 

The  vertical  deflection  was  then  corrected  by  a  graduated 
tenotomy  of  the  left  inferior  rectus. 

A  report  received  from  the  son  of  this  ])atient  states  that 
"  mother  is  almost  entirely  free  from  pain  and  has  had  no  attack 
of  sick  headache  for  many  months."  The  physical  condition  of 
this  patient  has  improved  to  such  an  extent  as  to  render  her 
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capable   of  daily   feats   of  exertion   that   had  heretofore  been 
deemed  impossible. 

Case  IX. — This  lady  was  sent  to  me  by  an  oculist  of 
prominence  in  the  West,  because  he  could  not  interpret  to  his 
satisfaction  certain  points  of  apparent  conflict  in  the  tests  relat- 
ing to  muscular  equilibrium  in  the  orbits,  nor  could  he  cure  her 
severe  asthenopia  and  intractable  neuralgia  by  any  form  of  glass. 

On  the  first  examination  any  attempts  to  measure  the  sur- 
sumduction,  adduction,  or  abduction  of  the  eyes  caused  the 
most  extreme  faintness  and  nausea  ;  so  much  so  that  they  had 
to  be  desisted  from  at  that  time.  The  patient  disclosed,  how- 
ever, after  some  days  of  careful  observation,  a  high  degree  of 
hyperphoria,  with  esophoria  of  14°  (causing  homonymous 
diplopia  with  a  red  glass). 

The  correction  of  her  astigmatism  by  glasses  and  the 
relief  of  the  abnormal  muscular  tension  in  the  orbits  by  gradu- 
ated tenotomies  on  three  muscles  have  greatly  improved  her 
condition  ;  but  I  am  inclined  to  doubt  that  her  deviating  tenden- 
cies in  the  orbit  have  yet  been  completely  rectified. 

Her  neuralgia  and  headaches  liad  been  lessened  in  fre- 
quency and  severity  at  least  one-half,  and  her  asthenopia  was 
decidedly  diminished  when  she  last  wrote  me.  Unfortunately 
she  is  forced  to  use  her  eyes  constantly  at  the  near  point. 

Case  X. — This  patient  was  sent  to  me  from  a  distance  by 
her  physician  for  relief  from  terrible  sick  headaches  that  occurred 
once  or  twice  each  week.  She  also  was  unable  to  use  her  eyes 
for  reading,  sewing,  or  any  prolonged  eff'ort  without  a  severe 
headache  occurring  within  twenty-tour  hours.  She  had  been 
confined  in  bed  for  months,  at  one  time,  from  an  attack  of 
nervous  prostration. 

She  disclosed  a  higli  degree  of  hyperphoria  and  esophoria. 
These  abnormal  conditions  seem  at  the  present  time  to  have 
been  satisfactorily  rectified  by  three  graduated  tenotomies.  In 
one  of  her  last  communications  to  me  she  says:  "To  say  that  I 
feel  better  would  be  expressing  it  in  very  mild  language.  I  feel 
perfectly  lovely  and  can  stand  almost  anything." 

Case  XL — In  the  ocular  conditions  of  this  patient  a  most 
complex  anomaly  of  adjustment  of  the  eye-muscles  was  encount- 
ered.    The  heredity  of  the  patient  was  a  particularly  bad  one. 
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Phthisis  and  epilepsy  had  developed  in  both  the  maternal  and 
paternal  ancestral  lines,  and  one  brother  had  developed  epilepsy 
(with  attacks  closely  bordering  upon  insanity)  before  the  age  of 
10  years. 

Two  graduated  tenotomies  have  thus  far  been  performed 
upon  the  eye-muscles  with  happy  results  both  as  to  the  expres- 
sion of  the  eyes  and  the  frequency  of  headache ;  but  the  results 
are  not  yet  what  I  believe  they  would  be  were  the  conditions 
encountered  perfectly  rectified.  Such  conditions  as  were  observed 
in  this  case  require  time,  patient  observation,  and  extreme  care 
in  treatment. 

Cases  XII,  XIII,  and  XIV. — These  were  simple  cases  to 
diagnose  and  combat.  All  were  treated  by  me  by  graduated 
tenotomies  of  the  eye-muscles  for  some  manifest  anomaly.  The 
improvement  noted  in  all  has  been  gratifying  to  the  patients  as 
well  as  to  myself. 

Case  XV. — This  young  lady  was  sent  to  me  by  a  prom- 
inent New  York  surgeon,  under  whose  care  she  had  been,  and 
at  whose  advice  a  plaster  jacket  had  been  worn  continuously  for 
a  year  with  the  hope  of  controlling  a  constant  pain  in  the  spine 
between  the  shoulders  and  in  the  lumbar  region.  She  had  also 
been  under  the  care  of  one  of  the  leading  New  York  gynaecol- 
ogists, who  had  helped  her  somewhat  she  thought,  but  had  not 
relieved  her  head  or  spine.  Her  physical  condition  was  one  of 
extreme  and  progressive  debility.  Over  two  weeks  elapsed 
before  she  could  endure  a  carriage-ride  to  my  office,  after  a 
letter  of  introduction  had  been  given  her,  although  she  was 
living  but  a  short  distance  from  it,  and  the  weather  was  favor- 
able. 

She  had,  when  I  first  saw  her,  constant  headache  and 
spinal  pain  ;  was  unable  to  read,  write,  or  sew;  and  could  sleep 
only  a  small  part  of  each  night.  The  condition  of  her  eyes 
proved  to  be  a  very  complex  and  difficult  problem  to  solve  and 
rectify.  She  disclosed,  after  patient  observation,  a  high  degree 
of  hyperphoria  (almost  totally  latent)  and  also  a  homonymous 
diplopia  (when  a  red  glass  was  placed  before  either  eye).  Re- 
peated graduated  tenotomies  were  performed  upon  the  eye-mus- 
cles within  a  period  of  three  months,  when  she  returned  to  her 
home  in  a  Soutliern  State.  Before  she  left  New  York  she  was 
walking  about  three  miles  each  day ;  liad  experienced  a  great 
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relief  from  her  headache  and  spmal  pain,  and  was  better  than 
she  had  been  for  many  years.  In  one  of  her  written  commu- 
nications, lately  received,  she  says:  "I  am  sleeping  better  and 
the  pain  between  my  shoulders  is  decidedly  better.  I  have  less 
pain  in  the  back  of  my  head.  I  drive,  w^alk,  entertain  company, 
and  go  to  church  every  pleasant  day ;  so  I  know  I  must  have 
gained  in  strength  even  since  vou  last  saw  me."  This  case  verv 
closely  resembles  one  reported  by  me  in  1888,  which  will  bear 
repetition  here.     My  record  of  this  case  is  as  follows  : — 

"  Cerebral  Neurasthenia,  Constant  Pain  in  the  Head  of  Five 
Years^  Duration,  Asthenopia,  etc. — Female,  unmarried,  aged  21 
years. 

'"'' Family  History  :  Maternal  aunt  and  five  paternal  rela- 
tives died  of  phthisis ;   two  cousins  had  chronic  chorea. 

'-'Eye-defects :  Patient  had  hypermetropia  (latent)  of  1.25 
D.  and  exophoria  (manifest)  of  2°.  A  latent  hyperphoria  of  2° 
was  subsequently  discovered. 

"  This  young  lady  was  brought  into  my  office  by  two  assist- 
ants, who  were  obliged  to  carry  her  from  the  carriage.  For 
several  years  she  had  been  carried  daily  from  her  room  to  the 
library  of  her  father's  house,  and,  after  recliniug  in  a  chair  for 
a  few  hours,  she  would  again  be  carried  to  her  bed-room.  She 
could  manage  with  difficultv  to  walk  slowlv  across  a  room.  She 
had  not  been  able  to  write,  read,  sew,  or  see  her  most  intimate 
friends  for  five  years  on  account  of  a  constant  pain  in  her  head, 
which  was  rendered  intolerable  by  any  use  of  the  eyes  or  excite- 
ment. Her  symptoms  began  while  at  boarding-school,  from 
which  she  was  removed  to  her  home  in  a  recumbent  posture 
and  by  easy  stages. 

"I  used  static  electricity  upon  this  patient  for  some  weeks 
with  a  slight  improvement  in  her  power  of  walking,  but  no  re- 
lief to  her  head.  I  then  persuaded  her  to  consent  to  a  relief 
(by  partial  tenotomies)  of  her  abnormal  eye-tension.  Tenotomies 
were  then  performed  upon  her  left  superior  rectus  and  both  ex- 
terni  within  the  space  of  two  weeks.  From  that  date  her  im- 
provement was  very  rapid.  She  was  sent  home  a  few  weeks 
later  practically  cured." 

A  letter  from  her  physician,  lately  received  by  me,  says: 
"Your  patient  is  the  w^onder  of  this  region.  She  rivals  the 
'Jersey  Lily'  in  her  feats  of  walking." 
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Before  tliis  patient  was  sent  home  she  ascended  and  de- 
scended five  flights  of  stairs  daily,  and  averaged  over  a  mile's 
walk  each  day  without  a  companion  to  assist  her.  I  would  add 
to  this  record  that  this  patient  lately  called  at  my  office  and 
informed  me  that  she  was  studying  physical  culture,  with  a  view 
of  teaching  it. 

Case  XVI. — This  case  is  one  of  the  most  puzzling  problems 
that  I  have  yet  encountered.  The  patient  is  a  young  lady  wlio 
had  suffered  from  a  constant  pain  over  the  eyes  that  noth- 
ing would  relieve.  She  had  been  under  the  best  medical  care, 
and  had  consulted  a  very  prominent  oculist,  who  advised  "a 
weak  reading-glass."  Her  pain  still  remained  unabated.  For 
a  long  time  after  I  had  the  opportunity  of  testing  her  eyes  she 
failed  to  disclose  a  left  hyperphoria,  which  her  expression 
justified  me  in  suspecting.  Prisms  were  worn  by  the  patient 
for  this  defect  as  fast  as  she  revealed  it  (always  keeping  about 
1°  behind  what  the  patient  actually  disclosed),  until  a  total  of 
nearly  8°  of  hyperphoria  was  thereby  revealed  by  the  patient. 
Two  graduated  tenotomies  were  performed  to  correct  this  de- 
flection (the  left  superior  and  the  right  inferior  muscles  being 
button-holed).  Both  muscles  were  found  to  be  enormously  hy- 
Y)ertrophied.  The  tendons  were  as  thick  as  heavy  buckskin. 
Subsequently  both  of  the  externi  were  operated  on  for  an  exo- 
phoria  that  had  always  manifested  itself.  The  results  thus  far 
have  been  that  the  patient  is  greatly  relieved  from  her  headache, 
but  is  not  absolutely  cured.  Her  muscular  balances  seem  to  be 
nearly  perfect. 

Case  XXI. — This  case  has  not  progressed  as  well  as  I  at 
first  anticipated  it  would.  The  patient's  eye-tests  at  the  first 
interview  led  me  to  hope  for  marked  and  immediate  benefit,  but 
the  results  thus  far  are  not  as  rapid  as  I  expected.  The  patient 
was  obliged  to  return  to  her  home  in  the  western  part  of  this 
State,  and  I  placed  her  under  the  care  of  an  oculist  who  is  quite 
well  versed  in  the  treatment  of  maladjustments  of  the  eye-muscles. 
Before  she  left  New  York  I  had  reason  to  suspect  the  existence 
of  a  latent  hyperphoria. 

Case  XXIII. — This  girl  weighed,  when  I  first  saw  her, 
but  ninety-two  pounds,  although  five  feet  five  inclies  in  height. 
She  was  in  a  nervous  condition  that  justified  alarm,  as  morbid 
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fears  and  emotional  disturbances  were  becoming  very  pro- 
nounced. Her  headaches  were  pecuharly  distressing  and  very 
frequent.  She  had  been  under  the  care  of  several  prominent 
physicians  and  one  oculist  of  note.  A  weak  cylinder  had  been 
prescribed  for  the  right  eye,  to  be  used  while  reading*  or  sewing. 
A  latent  hyperphoria  of  4°  and  an  exophoria  of  5°  were  cor- 
rected by  three  graduated  tenotomies.  She  is  now  better  in 
health  than  for  many  years  past,  and  has  gained  some  ten 
pounds  in  weight. 

Case  XXIV. — This  patient  is  a  physician.  Since  child- 
hood he  has  had  a  peculiarly  "  weak  stomach  "  and  neuralgic 
headaches  of  a  severe  type.  Without  a  known  exception  his 
maternal  ancestry  for  several  generations  have  been  similarly 
affected.  His  mother  and  one  brother  died  of  brain  disease. 
Two  sisters  are  victims  to  excruciating  headaches.  His  father 
and  paternal  ancestry  suffered  more  or  less  from  sick  head- 
aches. Within  the  past  fifteen  years  the  patient  has  had 
frequent  attacks  of  vertigo  and  more  or  less  "  confusion  of 
thought  "  at  times.  Insomnia  has  also  become  almost  a  habit. 
The  beneficial  results  of  eye-treatment  have  been  very  marked 
in  this  case.  He  had  esophoria  of  a  high  degree,  and  some  left 
hyperphoria,  to  relieve  which  I  performed  three  graduated 
tenotomies.  The  last  report  from  this  patient  would  indicate 
tliat  he  is  in  better  health  than  at  any  previous  period.  He  ex- 
presses himself  as  particularly  grateful  for  the  improvement  in 
his  headaches,  digestion,  and  ability  to  sleep.  He  can  now  read, 
travel  in  the  cars,  and  do  gynaecological  work  without  distress 
in  his  head  ;  all  of  whicli  used  to  be  particularly  difficult  for 
him  to  attend  to  without  entailed  suffering. 

Case  XXV. — This  is  particularly  of  interest  from  the  feet 
that  the  patient  had  been  afflicted  for  six  years  Avitli  very  fre- 
quent paroxysms  of  neuralgia  over  the  eyes,  of  an  excruciating- 
type,  accompanied  by  vomiting,  that  were  apparently  due  to 
diabetes.  Dr.  George  T.  Elliott,  of  New  York,  examined  the 
urine  several  times  while  the  case  was  under  treatment,  and 
noted  a  steady  decrease  in  the  percentage  of  sugar,  without  the 
aid  of  drugs  or  restricted  diet, — from  3  per  cent,  to  one-third  of 
1  per  cent.  The  patient  showed  a  high  degree  of  left  hyper- 
phoria and  esophoria.  Graduated  tenotomies  were  performed 
for  the  relief  of  the  hyperphoria  only,  and  for  quite  a  long  time 
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all  the  neuralgic  paroxysms  ceased,  and  the  improvement  in  the 
patient's  condition  was  very  marked.  Unfortunately,  the  patient 
has  thus  far  failed  to  allow  me  to  complete  the  restoration  of  the 
other  deviating  tendency.  I  have  received  a  letter  from  him 
in  which  he  states  that  he  has  discontinued  glasses  and  that 
his  headaches  have  returned.  I  have  advised  him  to  return 
to  New  York  and  complete  the  line  of  treatment  commenced. 
His  urine  has  been  repeatedly  tested  by  his  physician,  and  he 
has  found  no  trace  of  sugar  at  any  time. 

Case  XXVIT. — All  efforts  made  thus  far  to  relieve  this 
patient  of  headaches  have  proven  of  no  avail.  Xo  evidence  of 
any  organic  disease  has  been  detected  by  any  of  the  physicians 
who  have  had  him  under  their  care.  The  heredity  of  the 
patient  was  bad,  and  justified  me  in  hoping  for  better  results. 
Phthisis  was  common  in  the  paternal  line.  The  mother  had 
hemiplegia.  A  sister  (now  under  my  care)  has  very  severe 
attacks  of  catalepsy  and  hystero-epilepsy.  Twice  in  her  life 
she  has  been  supposed  to  be  dead,  laid  out  for  burial,  and  the 
clothing  prepared.  This  case  was  under  the  care  of  Dr.  C.  L. 
Dana,  of  New  York,  for  quite  a  long  time.  He  obtained  nega-, 
tive  results  from  electrical  treatment  and  drugs.  At  my  sug- 
gestion (when  the  apparent  eye-defects  had  been  satisfactorily 
overcome  without  any  decided  benefits)  this  patient  placed  him- 
self under  the  care  of  Dr.  J.  W.  Wright,  of  this  city,  for  the 
relief  of  an  anal  fissure  and  haemorrhoids.  No  marked  change 
in  the  headaches  followed  the  removal  of  this  source  of  reflex 
irritation.  As  he  had  also  a  very  marked  deflection  of  the  nasal 
septum,  I  advised  him  then  to  have  that  corrected.  This  step  was 
undertaken,  with  admirable  success,  by  Dr.  D.  Bryson  Delavan, 
of  New  York,  who  removed  quite  a  large  piece  of  the  septum. 
For  awhile  these  steps  proved  of  no  material  benefit  as  regards 
the  headache,  but  he  lias  lately  reported  that  he  considers  him- 
self as  cured.  I  encountered  a  case  exactly  similar  to  this,  some 
two  years  ago,  wliich  was  sent  to  me  from  San  Francisco.  In 
this  case  little  material  benefit  was  obtained.  It  is  still  pos- 
sible that  some  latent  cause  for  eye-strain  would  have  been 
detected  by  further  observation. 

Case  XXIX. — This  patient  had  been  under  constant  med- 
ical supervision  for  years.  He  made  a  trip  for  several  months 
on  the  ocean,  to  fit  him  for  work,  but  had  collapsed  again  as 
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soon  as  he  beoan  his  eve- work  in  the  office.  Ridino'  for  a  short 
time  in  a  railway-car  (if  he  read  or  looked  out  of  the  window) 
would  give  him  indescribable  distress  in  his  head  and  compel 
him  to  go  to  bed.  His  family  history  shows  the  existence  of 
phthisis,  extreme  neurasthenia,  and  severe  headaches.  A  tend- 
ency toward  melancholia  in  his  ancestral  lines  has  manifested 
itself  in  several  instances.  His  brother  has  always  suffered 
with  headaches,  and  has  been  "  weak-minded,"  so  that  he  was 
unable  to  fill  clerical  positions  with  satisfaction  to  his  employers 
for  any  length  of  time.  Correction  of  a  hyperphoria  and  a  very 
high  degree  of  esophoria  by  graduated  tenotomies  has  effected 
in  this  patient  a  complete  restoration  to  health. 

Case  XXX. — This  lady  was  sent  to  me  by  her  physician 
because  he  "  could  find  nothing  to  relieve  her."  Her  head- 
aches, although  extremely  violent  at  times,  never  entirely  sub- 
sided. Transient  attacks  of  numbness  of  the  face,  lips,  and 
limbs  would  occur  at  intervals.  She  showed  both  hyper- 
phoria and  esophoria.  These  were  corrected  by  graduated 
tenotomies.  Over  ten  years  have  now  elapsed  since  the 
operation.  Her  headaches  rarely  occur,  her  physical  strength 
has  improved  wonderfully,  and  she  regards  herself  as  prac- 
tically cured. 

Case  XXXI. — Tliis  patient  had  been  a  source  of  anxiety 
to  his  parents  from  childhood  on  account  of  delicate  health  and 
nervous  debility.  Since  manhood  he  had  sought  constantly 
for  relief.  "  Nervous  dyspepsia  "  had  existed  since  early  boy- 
hood. Since  the  seventeenth  year  supra-orbital  neuralgia  has 
proved  a  source  of  almost  constant  distress.  For  over  six 
months  he  was  under  the  care  of  a  prominent  oculist,  who 
ordered  different  reading-glasses  from  time  to  time,  that  failed 
to  afford  relief  He  was  then  treated  for  nasal  occlusion  by 
chromic-acid  applications,  but  no  benefit  was  experienced.  He 
had.  at  times,  been  under  the  medicinal  treatment  of  many  of  the 
leading  physicians,  but  had  obtained  no  permanent  relief  from 
drugs,  and  had  become  very  despondent  in  consequence.  His 
mother  and  sister  have  neuralgia ;  the  latter,  of  a  very  severe 
and  intractable  form.  His  father  is  very  nervous,  and  suffered 
from  asthenopia  until  I  corrected  his  refractive  errors.  In  a 
letter  lately  received  by  me  from  the  patient  he  says :  "  Our 
benefactors  are  seldom  remembered  until  a  punching  is  received. 
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I  liave  been  feeling  so  well  that  I've  not  thought  of  how  I  got 
there,  nor  the  cost,  until  your  bill  came." 

Case  XXXIII. — This  patient  was  a  doctor.  His  hyperr 
metropia  was  totally  latent,  and  was  disclosed  only  after  the  use 
of  atropine.  The  correction  of  his  muscular  and  refractive 
anomalies  caused  a  most  favorable  change. 

Case  XXXIV. — This  case  is  well  worthy  of  record.  The 
patient  was  a  poor  factory-girl  that  was  sent  to  me  by  a 
medical  friend  in  Massachusetts,  to  see  if  anything  could  be 
done  ibr  her,  as  no  one  who  had  seen  her  could  make  a 
diagnosis.  Her  appearance  was  one  of  remarkable  deformity. 
Both  upper  limbs  were  contractured  in  the  state  of  semiflexion 
at  elbows,  wrists,  and  fingers,  and  trembled  excessively  when 
she  tried  to  use  them.  They  could  not  be  extended,  nor  could 
the  patient  make  much  use  of  the  hands.  She  had  been  obliged 
to  give  up  work  on  that  account.  AVhen  she  talked,  her  face 
became  painfully  drawn  and  distorted.  The  mouth  would 
especially  be  drawn  downward.  Under  the  least  excitement 
she  would  be  seized  with  what  she  called  "  choking-spells." 
The  throat-muscles  would  contract  and  interfere  seriously  with 
respiration.  She  had  constant  headache — chiefly  in  tlie  fore- 
head and  occiput — and  a  persistent  pain  in  the  neck.  No  pain- 
ful points  existed  ;  nor  did  pressure,  movement,  or  other  tests 
reveal  the  existence  of  organic  disease  of  the  spinal  cord.  Sen- 
sibility to  touch,  pain,  and  temperature  was  normal.  Motility 
was  unimpaired.  The  muscular  sense  was  perfect.  No  inco- 
ordination existed.  Several  photographs  of  this  patient  were 
taken  at  my  request,  but  they  failed  to  give  an  idea  of  the 
frightful  contortions  of  the  face  and  upper  limbs  that  existed 
when  the  patient  was  unduly  excited.  I  considered  the  case 
as  one  of  aggravated  chorea,  complicated  by  headache  and 
asthenopia. 

An  examination  of  the  eyes  showed  a  manifest  hyperme- 
tropia  (+  0.75  D.)  present,  which  remained  unchanged  under 
atropine.  She  also  showed  a  slight  esophoria  (which  under 
prisms  became  a  homonymous  dijjlopia)  and  a  left  hyperplioria 
of  3°.  These  muscular  anomalies  were  satisfactorily  relieved 
by  several  graduated  tenotomies,  and  applications  of  static 
sparks  were  made  daily  for  about  two  months.  The  patient 
has   now  rci^ained  the  use   of  both    hands,  carries    her    head 
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erect,  has  no  headaches  and  little  spinal  pain,  and  for  awhile 
returned  to  work.  The  effect  of  hard  labor  brought  back 
her  "  choking-spells  "  ;  hence  she  was  advised  to  take  a  year  of 
absolute  rest.  She  now  has  some  asthenoi)ia  remaining,  and  an 
occasional  headache.  Her  facial  contortions  persist  to  a  slight 
extent  when  she  is  unduly  excited.  I  suspect  that  some  latent 
hyperplioria  exists  still,  and  that  further  operative  work  on 
the  eye-muscles  will  be  demanded  before  the  patient  recovers 
completely. 

Case  XXXYI. — This  case  illustrates  the  dependence  of 
neurasthenia  upon  eye-strain.  The  symptoms  which  co-existed 
with  headache  entirely  disappeared  when  the  cause  of  excessive 
nervous  expenditure  was  removed.  A  more  pitiable  nervous 
wreck  than  this  patient  was  when  sent  to  me  is  but  seldom 
encountered. 

Case  XXXVII. — This  was  a  simple  case  of  eye-strain, 
due  to  a  refractive  and  muscular  error  combined.  The  restora- 
tion to  health  seems  to  be  complete.  The  headaches  had  become 
practically  uninterrupted  and  had  unfitted  the  patient  for  any 
occupation. 

Case  XXXVIII. — This  case  is  one  of  peculiar  interest 
because  of  the  life-long  duration  of  the  symptoms  and  the 
various  steps  which  had  been  taken  to  get  relief.  The  patient 
was  the  wife  of  a  physician,  who  had  been  obliged  to  abandon 
a  lucrative  practice  in  Cliicago  on  account  of  his  wife's  health. 
She  had  been  delicate  from  childhood,  and  eventually  succumbed 
to  constant  headache,  neuralgic  paroxysms,  failure  of  the 
digestive  functions,  and  insomnia.  She  also  developed  tremor, 
hyperaesthesia  of  the  entire  body,  emotional  disturbances,  and 
other  symptoms  of  "nervous  prostration."  Her  w^omb  was 
supposed  to  be  at  fault,  and  all  her  other  symptoms  were 
deemed  as  echoes  from  pelvic  disturbances.  For  fifteen  years 
she  had  been  under  the  best  medical  advice  (chiefly  gynaecolog- 
ical) in  the  various  cities  in  which  tliey  had,  at  times,  taken  up 
their  residence.  The  heredity  was  a  bad  one.  Almost  all  of 
the  ancestors  and  relatives  (male  and  female),  on  both  sides, 
had  given  evidence  of  nervous  troubles.  The  menopause  had 
been  confidently  waited  for  as  the  millennium  in  which  the  sup- 
posed ovarian  disturbance  would  cease ;  but  the  hope  had 
proved  a  delusive  one,  as  no  improvement   seemed  to   come. 
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There  had  never  been,  until  after  the  menopause,  any  trouble 
with  the  eyes  of  which  tlie  patient  was  conscious,  in  spite  of 
the  fact  that  the  cause  of  lier  nervous  disturbances  had,  without 
doubt,  been  chiefly  ocular  throughout  her  life  of  suffering.  She 
had  reached  a  point,  before  I  saw  her,  where  seclusion  from  the 
society  of  friends  and  confinement  to  her  own  room  had  become 
a  necessity.  The  lieadaches  were  intolerable,  the  use  of  the 
eyes  a  source  of  discomfort,  and  the  physical  weakness  extreme. 
When  I  first  saw  her  she  was  brought  to  my  office  in  a  carriage. 
Within  three  weeks  two  graduated  tenotomies  had  been  per- 
formed upon  her  eye-muscles.  She  attended  a  place  of  amuse- 
ment soon  after  the  first  operation,  which  gave  her  great  relief. 
In  less  than  two  months  she  undertook  the  care  of  a  home  of 
her  own  in  Brooklyn,  and  visited  me  daily  at  my  office  for  some 
time."  She  has  had  but  little  headache  since  the  operative  treat- 
ment upon  her  eye-muscles  was  begun.  She  still  suffers,  how- 
ever, from  acute  digestive  disturbances,  at  times,  which  retard 
her  recovery.  At  the  last  examination  I  discovered  some  hyper- 
phoria which  had  not  been  relieved.  This  factor  may  be  an 
active  one  in  causing  her  gastric  derangement. 

Case  XXXIX, — Although,  in  this  case,  a  complete  cessa- 
tion of  headaches  for  six  months  followed  the  use  of  prismatic 
glasses,  the  parents  refused  to  allow  the  use  of  atropine  and  a 
radical  correction  of  the  hyperphoria  and  esophoria.  As  the 
patient  lives  at  a  distance  from  New  York,  I  have  no  record  of 
her  present  muscular  tests. 

Case  XL. — This  patient  had  one  eye  that  was  too  defective 
to  be  of  much  use.  Her  tests  were  very  unsatisfactory  in  con- 
sequence, and  little  encouragement  was  given  her.  Her  ocular 
conditions  were  unquestionably  a  very  im})ortant  factor  in  her 
nervous  debility. 

Case  XLI, — This  patient  was  a  divine  and  a  victim  to 
chronic  sick  headaches,  asthenopia,  insomnia,  and  general  neuras- 
thenia. He  had  been  obliged  to  desist  from  pastoral  work  in 
consequence  of  his  many  sufferings.  At  the  last  interview  he 
told  me  that  he  had  recovered  so  rapidly  that  he  had  resumed 
pastoral  work,  and  now  suffered  but  little  from  his  old  symp- 
toms. Too  close  application  in  his  study  tends  to  cause  him  a 
slight  return  of  distress  in  his  head  and  eyes.  He  no  longer 
has  anv  double  vision. 
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Case  XLIII. — This  case  was  a  long  and  tedious  one,  and 
the  results  are,  perhaps,  all  I  am  justified  in  expecting.  I  had 
to  combat  a  high  degree  of  astigmatism  for  the  right  eye,  un- 
equal refraction  in  both  eyes,  crossed  diplopia  (transient),  and 
left  hyperphoria  of  a  very  high  degree  (mostly  latent).  In 
spite  of  the  difficulties  of  the  case  and  the  amount  of  operative 
work  done  upon  his  eyes,  this  patient  is  one  of  my  warmest 
and  most  enthusiastic  advocates.  He  certainly  has  been  greatly 
relieved  of  most  excruciating  attacks  of  headache,  which  were 
becoming  almost  incessant.  His  asthenopia  is  also  greatly 
improved.  He  is  still  under  observation,  with  a  hope  of  greater 
benefits. 

Case  XLIV. — This  case  was  one  of  unusual  interest  to 
me.  The  patient  had  succumbed  to  headache,  insomnia,  etc., 
and  had  had  an  attack  of  the  so-called  "nervous  prostration," 
which  compelled  him  to  abandon  all  business  pursuits  and  take 
a  trip  to  Europe,  which  he  could  ill  afford.  This  trip  gave  no 
permanent  benefit,  and  melancholia  with  suicidal  tendencies 
developed  after  his  return.  No  medicinal  treatment  yielded 
any  results.  He  was  then  referred  to  me  by  his  brother  (a  phy- 
sician of  prominence  in  this  city).  Graduated  tenotomies  were 
performed  for  esophoria  and  hyperphoria.  The  eff'ect  was  im- 
mediate and  startling  to  his  family.  He  completely  regained 
his  health,  strength,  and  mental  vigor  within  six  weeks.  Over 
ten  years  have  elapsed  without  any  signs  of  return  of  his  old 
symptoms.  Moreover,  he  has  since  passed  through  a  serious 
financial  disaster  with  a  buoyancy  that  surprised  himself  and 
others. 

Case  XLVI. — This  case  illustrates,  in  a  remarkable  way, 
a  high  degree  of  latent  hypermetropia.  Spherical  glasses,  in 
this  case,  have  entirely  arrested  the  headaches  as  well  as  con- 
vulsive attacks  (to  which  the  patient  was  subject)  for  two 
years. 

Case  XLVII. — This  patient  was  a  physician.  He  reports 
that  very  marked  improvement — not  only  in  his  headaches  and 
asthenopia,  but  in  his  general  health — has  followed  the  relief 
of  his  eye-strain. 

Case  L. — The  final  case  reported  is  one  of  the  most  re- 
markable   that    I   have   ever   encountered.     The   patient  was 


96  EYE-STRAIN    IN    HEALTH    AND    DISEASE. 

brought  to  my  office,  from  lier  home  in  Virginia,  by  her  sister, 
who  wrote  to  me  as  follows,  before  her  arrival : — 

"  My  sister  at  one  time  thought  her  headaches  came  from 
her  teeth,  and  she  had  twenty-six  drawn.  This  may  give  you 
some  idea  how  tremendously  in  earnest  she  is  about  being 
cured." 

When  a  child,  headaches  would  appear  after  a  transient 
attack  of  blindness.  They  increased  in  I'requency,  so  that,  after 
marriage,  two  a  week  often  occurred  (each  lasting  twenty-four 
hours  and  followed  by  two  days  of  confinement  in  bed  from 
exhaustion).  When  pregnant  she  had  several  "  falling  fits " 
daily,  and  remained  totally  unconscious  for  some  time.  She 
seldom  passed  a  week  without  being  unconscious  or  semi- 
comatose from  pain.  The  slightest  exertion  caused  "  palpita- 
tion of  the  heart "  to  such  an  extent  as  to  cause  a  fear  of 
approaching  death.  A  correction  of  the  hyperphoria  by 
graduated  tenotomies  caused  almost  complete  restoration  of 
health. 

The  patient  reports  that,  during  the  past  six  months,  "  she 
has  had  but  three  headaches, — two  hght  and  one  severe,  the 
latter  being  caused  by  intense  emotional  excitement."  I  learn 
from  her,  also,  that  she  can  bear  fatigue  Avithout  any  of  the  bad 
symptoms  that  used  to  inevitably  follow.  She  was  only  under 
my  observation  a  very  short  time,  hence  I  suspect  that  the 
hyperphoria  may  yet  be  imperfectly  corrected.  Before  she  left 
New  York  she  journeyed  some  fifteen  miles  daily  to  visit  my 
office,  and  experienced  no  distress  after  the  effort. 

The  tabulated  record  of  these  fifty  cases  may  be  partic- 
ularly interesting  to  the  reader  because  the  cases  were  not 
specially  selected  from  my  case-books,  but  are  consecutive. 

I  know  of  no  similar  table  in  medical  literature.  No 
drugs  were  employed  during  the  treatment  of  any  of  these 
patients,  in  order  that  the  results  could  not  be  attributed  to  any 
other  possible  agent  than  the  eye-treatment. 

Almost  every  case  reported  here  was  a  chronic  case,  where 
the  headache  or  neuralgic  paroxysms  had  never  been  benefited 
for  any  length  of  time  by  medicinal  or  dietetic  treatment. 
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This  patient  had  been  under  the  caro  of 
many    prominent    jihysiciaiis    without 
obtaining  any  relief  from   drugs.     He 
writes   mo  as  follows:    "I  pass  many 
pleasanter  days  now   than    for    many 
years  past."     His  improvement,  when 
last  seen   by  mo,  was   very   up|iarcnt. 
His  headaches  are   less  fi-oijueut  and 

This  patient  had  been  under  constant 
medical  care  for  years  before  I  saw  her. 
Her  symjitoms  were  generally  attrib- 
uted to  uterine  trouble,  but  all  tioat- 
iiieut  so  directed  proved  unavailing. 
Although  her  eyc-mnscles  are  not  yet 
perfectly  adjusted,  she  has  experienced 
a  very  mai'kod  cliange  for  the  better. 
Her  (leadachos  and  asthenopia  have 
been  decreased  over?.'"  percent.,  and  the 
pain  in  the  back  has  almost  entirely 
ceased. 

This  jiationt  still  has  an  occasion.al  Iiead- 
.aohe,  but  at  long  intervals.  Ho  ex- 
presses himself,  in  a  late  communica- 
tion, as  delighted  with  the  marked 
change  which  has  occurred.  His  phys- 
ical condition  has  improved  rapidly 
since  tho  operation. 

This  patient  wore  a  plaster  jackot  for 
over  a  year  f(M'  her  spinal  pain  ;  and 
was  also  treated  for  uterine  conditions, 
without  any   relief   to   her  symptoms. 
Her  ocular  conditions  proved  to  be  very 
complicated  and  difficult  to  fully   cor- 
rect.    She  now  is  almost  entirely  free 
from   spiiifvl  pain,  has  only  occasional 
headaches,  and  is  able  to  walk  several 
miles  each  day. 

A  marked  improvement  in  this  case  has 
been  effected,  but  the  patient  still  has 
headache  at  times,  which  is  always  iu- 
toiisified   by   close    application    of   the 
eyes. 

TllKATMKNT. 

Given     for    con- 
stant wear: 
+  0.'2.'i  O 
—    1.00    e,   for 
right  eye. 

Gradnaled  tenot- 
omy of  botii  iii- 
torui. 

Graduated  tenot- 
omy of  left  in- 
ferior rectus. 

lo  prism  for  bal- 
ance of  r'ght 
hype  r  phor  ia 
still  remaining. 

Given    for    con- 
stant wear: 
+  0.2.1  s.  C 
-fO.'2-.c. 

Graduated  tenot- 
omy of  left  in- 
ternal rectus. 
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oniios    of    both 
interni,  and  of 
theleftinforior 
and   right     su- 
perior recti. 

Graduated  tenot- 
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inferior  rectus, 
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rectus,         and 
both  extorni. 
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Mother  died  of  cancer ;  father 
of  typhoid  fever;  maternal 
.aunt     died    of      phthisis. 
Headaches    very    common 
on  both  sides. 

Father  died  of  heart  disease. 
Mother  had    severe   head- 
aches and  vertigo.    Mater- 
nal   grandfather    was    in- 
sane. 

Father  had  severe  headaches 
ami   died   of  Uright's  dis- 
ease.      Mother     died      of 
cerebr.al     softening.      One 
brother  died  of  "  neuralgia 
of  brain."    Mental  di.seasos 
on  paternal  side  are  ccun- 
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Father  has   had   several   at- 
tacks  of    petit  lual.      Mo- 
ther   bad    sick    lieadaclies 
and    nervous     prostration. 
Mother's    family    is    very 
nervous.     Paternal   graud- 
motbor  and  uncle  died  of 
phthisis. 
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Since      8th 
year. 
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hood. 
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Constipation. 

Sick  headaches  (very 
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quout). 

Asthenopia. 

Weakness  in  arms 
and  legs,  also  faint- 
ing attacks. 

Severe  pain  between 
the  sboulder-blados. 

Sick  headaches. 

Nervous  prostration. 

Nervous  weakness 
and  morbid  fears 
after  any  unusual 
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Constant  headaclio. 

Pain  in  the  back, 
which  has  proved 
very  robollions. 

Asthenopia. 

Physical  weakness  (to 
such   an    extent    as 
to    render    walking 
almost  impossible). 

Insomnia. 

Constant  headache 
(without  any  inter- 
mission). 

Chorea,  which  bad 
practically  disap- 
peared before  I  saw 
tho  patient. 
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Patient  was  a  physician.  lie  had  regarded 
his  condition  as  incurable.     A  remark- 
able heredity  existed  as  regards  head- 
ache, neuralgias,  dyspepsia,  and  brain 
diseases,     lie  is  now  practically  well. 
An   occasional    headache    and   a  weak 
stomach  indicate  that  the  eye-strain  is 
not  entirely  removed,     lie  still  shows 
some  esophuria  at  times. 

This  case  w.as  pronounced  by  Dr.  G.  T. 
KUiott,  of  Now  York,  as  "  o"ne  of  typical 
diabetic     hoiidaclie."       'Witbout     any 
drugs  his  sugar  was  roduccil  to  a  half 
of  one  [lor  cent,  within  a  few  weeks,  by 
tlio   relief  of  abiKuinal  muscular  ten- 
sion    in    the    orbit.      The     neuralgic 
attacks  wore  totally  arrested  for  a  time, 
but  the  patient  has  thus  far  failed  to 
allow  of  a  comiiloto  restoration  of  mus- 
cular equilibrinm. 

Very  marked  benefit,  for  a  time,  in  regard 
to  headaches  and  asthenopia.    Further 
correction   of   a  latent  exophoria  that 
disclosed    itself    after    the    tenotomies 
were  advised,  liut  the  patient  has  thus 
far  failed  to  report  at  my  office. 

in  spite  of   patient  watching  and   re- 
[loatod  oye-tosts.    The  patient  has  also 
been  troatod  for  dellection  of  the  nasal 
septum  by  Dr.  Delavan,  of  Now  York, 
without  relief  to  bis  heail.     Professor 
J.  W.  Wright,  of  Now  York,  also,  at 
my  suggestion,  treated  the  jiatient  for 
an  anal  fissure  and  hiumorrhoids.     A 
marked  improvement  of  headache  has 
followed   during    the    past   five   years. 
He  is  now  cured. 
I'atient  lias  never  reported  the   results 
of  wearing  his  glasses.    Friends  of  the 
patient  state   that   he  is   now   able  to 
attend  to  his  business  in  a  distant  city 
much  more  regularly  than  before. 
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This  patient   is  now  entirely  cured  of 
headache  and   his    nervous  dyspepsia. 
His  asthenoi>ia  has  almost  entirely  dis- 
appeared. 

Patient  reports  her  condition  as  one  of 
practical   restoration   to   health.      Her 
headaches    are    rarely    developed,   and 
only   after  some  overexertion,  loss  .of 
sleep,  or  fatigue. 

This  patient  has  shown  some  esophoria 
that    was    not    manifested     for    many 
months  after  the  last  operation.      He 
has  heen  restored  to  health  :iiiil   irom- 
fort.    and    has    passed    many    months 
witliout  pain. 

Headaches  were  improved,  bnt  no  etfeits 
upon  the  distressiiiR  iiisoinnia  were  oli- 
tained.    The  patient  left  fur  the  distant 
West,  to  livo  on  a  ranch,  hefure  his  eso- 
phoria was  fully  corrected. 
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CHAPTER   IV. 

THE  EYE-TREATMENT  OF  CHOREA. 

(St.  Titus's  Dance.) 

A  Critical  Review  of  Certain  Factors  that  May  Lead  to  Spas- 
modic Diseases  and  the  Treatment  of  Such 
Conditions  "Without  Drugs. 

My  attention  has  been  attracted  by  a  most  remarkable 
statement  that  has  lately  appeared, — viz.,  the  following  quota- 
tion from  a  hrocliure^  by  an  author  of  repute,^  that  has  been 
published  relative  to  the  causation  of  chorea.  He  says :  "  The 
more  recent  studies  of  the  pathology  of  chorea  have  led  to  a 
practically  unanimous'  conclusion  that  the  seed  of  the  disease 
is  primarily  in  the  blood-vessels  and  the  blood,  with  secondary 
degenerative  changes  in  the  parenchyma,  and  tliat  the  cause  is 
either  some  microbe  or  toxic  substance,  or  both." 

If  such  a  conclusion  be  as  nearly  unanimous  among  the 
leading  neurologists  and  pathologists  as  tliis  author  would 
assume,  the  following  cases  will,  perhaps,  prove  food  for  their 
further  reflection  and,  possibly,  a  basis  for  the  development  of 
some  new  hypothetical  theory  relative  to  the  satisfactory  results 
that  have  been  obtained  by  eye-treatment  alone. 

It  is  certainly  inconsistent  witli  any  such  visionary  theory 
(although  based  upon  the  results  of  pathological  and  bacterio- 
logical investigation)  that  many  cases  of  the  most  aggravated 
and  clironic  type  of  chorea  should  get  well  without  recourse  to 
drugs  and  remain  free  from  any  return  of  spasmodic  movements 
of  the  face,  trunk,  or  limbs,  whenever  sources  of  periplieral 
reflex  irritation  are  scientifically  investigated  and  satisfactorily 
corrected. 

If  it  can  be  shown  (as  it  has  already  been  to  the  satisfaction 
of  many)  that  a  thorough  relief  from  eye-strain  has  alone  pro- 
duced a  complete  and  permanent  cure  of  many  cases  of  chorea 
that  were   chronic   and,   apparently,   hopeless,   I   doubt   if  the 

'  American  Journal  of  the  Medical  Sciences,  January,  1894. 
"^  Italics  my  own. 
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majority  of  intelligent  pvactitioners  of  medicine  will  concur  in 
the  belief  that  a  purely  local  treatment  (confined  to  the  muscles 
of  the  orbit  and  the  refraction  of  the  eyes)  effected  such  results 
through  elimination  of  microbes  or  by  neutralizing  toxic 
materials. 

It  was  not  long  ago  that  a  few  enthusiastic  pathologists 
became  strongly  imbued  with  the  belief  that  some  intestinal 
poison  was  to  be  discovered  as  the  cause  of  epilepsy, — a  theory 
that,  to  my  view,  has  not  to-day  the  support  of  the  best  minds 
in  the  profession.  It  utterly  foils  to  explain  tlie  published 
results  obtained  by  me  in  twenty-six  aggravated  cases  of  that 
disease,  treated  exclusively  through  the  eyes,^  as  well  as  similar 
cases  that  have  beeu  reported  by  others. 

Neither  has  the  theory  that  a  rheumatic  diathesis  creates 
chorea,  which  was  for  a  long  time  highly  extolled,  any  practical 
Ijearing  upon  the  relief  of  choreic  symptoms,  in  the  vast  ma- 
jority of  the  cases  of  chronic  chorea  that  are  encountered.  At 
tlie  present  day,  as  in  decades  past,  the  physician  continues  to 
treat  choreic  symptoms  with  arsenic,  as  about  the  only  drug- 
that  seems  to  control  them.  The  changes  are  rung,  from  time 
to  time,  in  very  obstinate  cases,  by  incorporating  with  arsenic, 
various  tonics,  strychnia,  cold  packs,  codliver-oil,  chloral,  mor- 
phia, picrotoxin,  cimicifuga,  antifebrin,  salol,  various  electric  cur- 
rents, experiments  with  magnets,  and  such  other  steps  as  the 
medical  attendant  (in  his  dire  extremity)  deems  best  suited  to 
tlie  exigencies  of  the  case. 

Some  choreic  patients  seem,  for  a  time,  to  recover  under 
each  of  the  various  forms  of  medication  suggested."  Some  get 
well  only  when  all  of  the  drugs  mentioned  have  been  with- 
drawn ;  but  a  few  continue  to  exhibit  their  spasmodic  contor- 
tions in  aggravated  forms  until,  wearied  with  attempts  to  obtain 
relief,  they  resign  themselves  to  fate  or,  in  their  despair,  are  led 
to  search  intelligently  for  sources  of  reflex  irritation. 

AYe  are  all  exposed  (from  birth  until  death)  to  the  presence 
of  certain  atmospheric  germs,  or  microbes.  Many  forms  of 
these  are  constantly  being  introduced  into  our  bodies  through 
the  air,  our  food,  and  the  water  we  drink.     Constantly,  through 

'  See  Chapter  VI.  In  these  pages  I  have  given  in  full  the  various  steps  taken 
during  the  treatment  of  each  case.  The  reader  is  referred  to  this  contribution  for  many 
points  that  bear  upon  the  diagnosis  and  correction  of  heterophoria. 

-  There  is  scarcely  a  drug  in  the  materia  medica  that  has  not  been,  at  some  time, 
employed  with  apparent  benefit  in  the  treatment  of  chorea. 
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life,  are  certain  toxic  materials  also  being  formed  within  tlie 
human  body  and  eliminated  tlirough  tlie  kidneys,  liver,  intes- 
tinal tract,  etc. 

In  some  subjects,  when  the  most  favorable  conditions  for 
their  retention,  absorption,  and  multiplication  exist,  do  these 
microbes  and  toxic  substances  hasten  the  dissolution  of  life ; 
wliile  in  others,  that  possess  a  reactive  power  capable  of  com- 
bating the  elements  of  disease,  life  goes  on,  in  spite  of  microbes, 
with  its  normal  growth  and  decay. 

We  are  forced  to  admit  that  seeds  sown  by  the  farmer,  as 
well  as  those  of  the  weed  carried  and  distributed  by  the  wind, 
flourish  best  in  soil  that  is  properly  prepared  for  their  reception 
and  development.  Is  it,  therefore,  irrational  to  assert  that  any 
of  the  underlying  causes  of  nervous  debility,  any  constant 
sources  of  excessive  and  unnatural  nervous  expenditure,  any 
hereditary  condition  that  creates  an  uninterrupted  leakage  of 
nerve-force,  may  be  an  important  factor  in  fitting  the  liuman 
soil  for  the  seeds  of  disease  that  are  ever  present  and  ready  to 
take  root  1  ^ 

Should  investigation  end  whenever  microbes  or  toxic  mate- 
rials are  discovered  in  the  human  economy "?  Should  the  causes 
of  a  diseased  condition  be  regarded  as  determined  so  long  as 
the  underlying  factors  that  enable  this  cause  to  exist  and  flourish 
are  ignored]  Which  is  the  most  important  in  medicine, — to 
ascertain  what  adventitious  agent  can  do  damage,  under  favor- 
able conditions,  or  to  so  improve  the  nervous  power  of  a  patient 
as  to  enable  the  body  to  resist  the  seeds  of  disease  1 

So  long  as  we  are  incapable  of  fighting  our  foe  (when  once 
established  with  a  firm  foothold  within  the  human  economy), 
what  have  we  gained,  from  the  stand-point  of  the  sufferer,  by 
simply  knowing  the  name,  exact  appearance,  or  seat  of  the 
enemy  1 

I  would  not  be  construed  as  decrying  the  scientific  results 
obtained  by  careful,  painstaking  bacteriological  or  pathological 
research.  Tliey  undoubtedly  tend  to  furnish  the  medical  prac- 
titioner with  some  knowledge,  after  the  chaff  has  been  elimi- 
nated and  the  wheat  carefully  collected,  that  may,  in  time,  aid  in 
tlie  prevention  of  disease  and,  possibly,  facilitate  its  cure.  But, 
while  these  investigations  are  going  on,  while  with  great  rapidity 

'  The  reader  is  referred  to  pais:es  14  to  19,  inclusive,  for  further  remarks  upon  the  so- 
called  "  heieditary  predisposition  "  to  nervous  diseases. 
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theories  are  being  hatched  and  exploded,  while  the  views  of 
to-dav  may  not  be  those  of  to-morrow,  is  it  not  the  duty  of 
every  earnest  practitioner  of  medicine  to  listen  with  attention  to 
clinical  facts  that  are  capable  of  absolute  verification,  that  are 
often  fraught  with  immediate  results  to  suffering  humanity,  and 
that  open  a  wide  field  for  the  treatment  and  relief  of  obscure 
nervous  diseases '? 

With  these  few  preliminary  remarks  I  approach  the  discus- 
sion of  certain  factors  in  the  causation  of  chorea  that  I  believe 
to  be  vitally  important.  I  shall  endeavor  to  demonstrate  the 
accuracy  of  these  views  by  the  details  of  treatment  of  several 
illustrative  cases  of  extreme  and  chronic  chorea. 

In  the  first  place,  I  would  assert  (as  I  have  often  done 
prior  to  this  date)  that  clinical  experience  has  demonstrated 
most  positively  a  direct  causal  reJatlonsltip  hetween  eye-strain 
and  chorea. 

The  forms  of  defect  encountered  in  the  orbit,  and  their 
degree,  also,  are  (in  a  very  large  proportion  of  chronic  and 
transient  cases  of  chorea)  such,  as  to  entail  upon  the  sufferer  an 
enormous  expenditure  of  nerve-force  that  is  not  only  unnatural 
and  detrimental  to  health,  but  is  capable  of  arrest  by  skillful 
hands. 

This  assertion  is  not  a  new  one.  It  has  been  made  over 
and  over  again,  during  the  past  decade,  by  many  oculists  of 
repute.  It  is  a  statement  that  can  easily  be  verified  by  any  one 
who  practices  the  later  methods  of  investigating  refraction  or 
anomalies  of  adjustment  of  the  muscles  of  the  orbit  (hetero- 
phoria) ;  yet  it  is  one  that  is  to-day  too  commonly  ignored  by 
many  neurologists.  Some  seem  to  be  too  deeply  engrossed  in 
Ininting  for  obscure  causes  of  disease  to  see  those  that  are 
already  demonstrated,  while  others,  apparently,  prefer  to  accept 
any  visionary  theory  rather  than  a  plain,  clinical  fact,  if  that 
fact  tend  to  relegate  drugs  to  the  background. 

To  any  one  wlio  delves  in  the  medical  literature  of  the 
past,  and  who  reads  the  theories  that  have  flourished  and  been 
forgotten,  it  becomes  at  once  apparent  that  the  tendency  of  this 
age  is  to  seek  for  tlie  causes  of  disease,  and,  as  far  as  possible, 
to  remove  them. 

The  argument  that  is  advanced  here  is  no  longer  a  tlieory. 
It  is  supported  by  well-established  physical  laws  and  sustained 
by  physiology.     Furthermore,  the    results    obtained  when  the 
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abnormal  eye-factors  have  been  scientifically  determined  and 
removed  can  be  shown  to  be  almost  instantaneous,  and  some- 
what startling,  in  many  of  the  cases  thus  treated. 

Some  years  ago  one  of  the  leading  medical  journals  of  this 
country  published  in  its  editorial  pages,^  in  strong  advocacy  of 
this  method  ol"  treatment,  several  columns  under  tlie  following 
lieading:  "A  Great  Medical  Discovery  Ignored."  From  this 
editorial  I  quote  the  following  paragraphs: — 

"  There  are  few  medical  truths  that  have  been  discovered 
fraught  with  more  possible  and  incalculable  good  to  humanity 
than  one  that  is  ignored  by  the  great  body  of  the  medical 
profession. 

"  Tliere  are  explanations  and  sufficient  reasons  for  this 
anomalous  fact.     Among  tliem  may  be  noted  these: — 

"  1.  Tlie  discovery  has  come  about  slowly  and  silently.  It 
has  been  made  by  no  one  man,  and  has  come  witli  no  flourish 
of  international  congressional  trumpeters.  So  softly  and  slowly 
has  it  crept  into  scientific  medicine  tliat  its  own  advocates  are 
but  half-aware  of  it,  and  do  not  yet  realize  its  almost  un- 
paralleled value. 

"  2.  It  is  a  therapeutic  measure  that  de})ends  for  its  exercise 
upon  an  exactness  of  knowledge  of  delicate,  mysterious  physio- 
logical and  psychological  functions  that  few  possess,  and  upon  a 
subtle  discrimination  and  judgment  with  which,  by  character  or 
education,  few  are  endowed. 

"  3.  It  has  the  misfortune  to  depend  for  its  promulgation 
and  practical  application  upon  the  specialist,  and  almost  upon 
the  specialist  of  a  specialty, — and  this  in  a  profession  and  in  an 
epoch  in  which  it  is  fasliionable  to  sneer  at  specialism  and  at 
the  specialist  who  dares  plead  for  the  truth  he  knows, — and  that, 
at  first  at  least,  only  he  can  know." 

Perhaps  the  most  common  experience  that  I  personally 
encounter  in  my  office  is  to  have  patients  tell  me  that  either 
their  doctor  or  some  oculist  whom  they  have  consulted  has  said 
to  them  that  "  their  eye-trouble  is  the  result  of  their  ])hysical 
weakness  and  not  a  cause  ;  that  the  relief  of  the  eije-trouhle  can 
have  nothing  to  do  with  their  recovery  ;  and  that  all  statements 
to  the  contrary  are  not  supported  by  facts." 

It  is  for  the  purpose  of  demonstrating  the  counter-propo- 

'  Medical  News,  December  13.  1891. 
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sition.  of  showing  that  eye-strain  may  indirectly  be  the  cause 
of  obscure  disease  and  not  its  result,  and  of  turning,  if  possible, 
the  channel  of  medical  thoujj^ht  so  as  to  benefit  sufferin"-  hu- 
nianity,  that  1  deem  it  wise  to  raise  my  voice  here  in  defence 
of  a  method  of  treatment  that  will  often  accomplish  what  drugs 
will  not,  and  tliat  is  based  upon  science  rather  than  therapeu- 
tic speculation  and  empiricism. 

The  cases  of  chorea  which  I  report  here  in  detail  I 
have  selected  from  a  number  on  my  private  records,  in 
order  to  demonstrate  most  positively  my  view  of  the  points 
at  issue.  They  have  been  seen  by  many  physicians  from 
time  to  time.  To  many  of  these  patients  the  verbal  or  Avritten 
opinion  of  prominent  medical  men  had  been  given  prior  to  my 
seeing  them,  "  that  organic  disease  unquestionably  existed, 
and  that  the  eyes  had  nothing  to  do  with  the  causation  of  the 
symptoms." 

In  some  of  these  cases  no  possible  explanation  of  the  facts 
here  recorded  can  be  suggested,  except  to  admit  that  the  cor- 
rection of  an  existing  eye-strain  caused  a  cessation  of  the 
leakage  of  nervous  force  that  had  been  going  on  for  years  ;  and, 
by  so  doing,  the  sufferers  had  been  enabled  to  regain  their 
normal  condition. 

The  sad  results,  viewed  from  the  stand-point  of  suffering 
humanity,  that  are  entailed  by  indifference  and  prejudice  in 
men  of  scientific  reputation  cannot  be  estimated. 

By  giving  expression  to  others  of  their  opinion  concerning 
what  they  have  not  properly  and  patiently  investigated  them- 
selves or  will  not  see,  thousands  of  sufferers  are  doomed  to  a 
life  of  misery. 

Such  patients  naturally  believe  that  abnormal  eye-factors  in 
their  own  case  have  been  sought  for  by  the  latest  methods  and 
found  to  be  absent  by  one  who  stands  high  in  his  profession. 
They  quote  to  their  friends  the  positive  assertions  of  him  (whom 
they  believe  infallible),  that  '•  eye-muscles  are  not  worth  investi- 
gating "  ;  that  "  all  deviating  tendencies  of  the  eyes  are  invari- 
ably due  to  errors  of  refraction  "  ;  that  "  Javal's  instrument  has 
been  used,  and  that  settles  the  question  forever " ;  and  other 
similar  expressions,  indicative  either  of  inexperience,  bigotry,  or 
prejudice,  that  too  often  come  to  my  own  ears.^ 

'  The  general  reader  should  consult  those  pages  in  Chapter  II  that  relate  to  these 
various  tests,  in  order  to  appreciate  the  clinical  and  diagnostic  importance  of  each. 
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We  are  now  prepared  to  pass  to  the  consideration  of  indi- 
vidnal  cases  of  cliorea.  These  histories  demonstrate  beyond 
cavil.  I  think,  tliat  a  direct  relationship  between  eye-strain  and 
extreme  forms  of  nervons  disturbances  can  exist ;  that  the  cor- 
rection of  eye-strain  may  be  followed  by  very  marked  benefit  in 
some  instances ;  that  it  is  the  duty  of  a  physician  to  liave  the 
eyes  of  all  patients  afflicted  with  abnormal  nervous  disturbances 
examined  early  by  some  oculist  who  is  familiar  with  and  em- 
ploys the  latest  methods  ;  and  that  errors  of  adjustment  of  the 
eve-muscles  are  quire  as  important  to  detect  and  rectify  as  are 
marked  errors  of  refraction. 

Respecting-  the  relationsJiip  of  chorea  to  anomalies  of  the 
visual  apparatus,  I  am  led  by  my  experience  to  draw  the  fol- 
lowing conclusions : — 

1.  Choreic  subjects  belong  to  one  of  two  classes:  (o)  those 
who  tend  to  get  well  under  almost  any  treatment  or  even  with- 
out treatment  and  (h)  those  who  fail  to  get  relief  from  any 
medicinal  aid.  The  latter  tend  to  run  a  chronic  course,  usually 
one  of  unfavorable  progression. 

2.  The  chronic  form  of  chorea  is  one  of  the  ynost  serious 
and  hopeless  of  nervous  maladies,  when  treated  by  drugs  alone. 
It  is  not  infrequently  associated  with  epilepsy  or  with  mental 
impairment  later  on  in  life.  Chronic  sick  headache  may  often 
be  developed,  and  sometimes  asthenopic  symptoms  are  very 
prominent. 

3.  Both  forms  of  chorea  are  based,  as  a  rule,  upon  a  well- 
marked  neuropatlnc  or  tubercular  predisp)Osition. 

4.  The  pathology  of  chorea  is  not  known.  Xo  one  has 
ever  proved  that  it  was  a  "  constitutional  disease  "  in  the  sense 
that  an  organic  lesion  was  essential  to  its  development. 

5.  The  percentage  of  hypermetropia  {usualhj  latent)  in 
choreic  subjects  is  extremely  large  {apparently  about  70  per 
cent.).  I  make  it  a  rule,  with  few  exceptions,  to  correct  the 
total  error  of  refraction  in  choreic  subjects  fully  by  glasses. 
Often  atropine  has  to  be  instilled  into  the  eyes  at  frequent 
intervals,  for  a  time,  in  order  to  arrest  ciliary  spasm  and  enable 
the  patient  to  accept  a  full  refractive  correction  without  marked 
discomfort. 

6.  The  glasses  ordered  for  choreic  patients  should  be  most 
carefully  fitted  to  the  face  and  accurately  centered  to  tlte  pupils. 
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7.  An  investigation  for  latent  heteroplioria^  should  always 
be  made  in  choreic  subjects  with  the  greatest  of  care  and 
patience. 

8.  The  relief  of  marhecl  heterophoria  should  be  finally 
attained  only  by  graduated  tenotomies  upon  the  muscles  exhibit- 
ing abnormal  tension,  or  by  an  advancemeid  of  the  tendons  of 
the  muscles  exhibiting  defective  j^ower. 

9.  Prismatic  glasses  are  not  curative.  They  should  not, 
as  a  rule,  be  prescribed  for  constant  use. 

10.  Choreic  subjects  are  usually  rapidly  cured  by  eye- 
treatment  alone.  So  large  has  been  the  percentage  of  recov- 
eries to  the  total  number  seen  by  me,  during  the  past  ten  years, 
that  I  have  come  to  regard  the  prognosis  of  chronic  chorea  as 
extremely  favorable. 

11.  The  eye-problems  encountered  in  choreic  subjects  are 
not,  as  a  rule,  as  complicated  and  difficult  to  solve  as  those  of 
epileptics  ;  nor,  in  my  experience,  is  the  duration  of  eye-treat- 
ment apt  to  extend  over  as  long  a  period  before  very  decided 
benefit  is  observed. 

12.  I  believe  that  the  spasmodic  movements  which  accom- 
pany and  indicate  organic  lesions  of  the  brain — as,  for  example, 
those  of  a  leptomeningitis — exist  in  but  a  small  proportion  of 
choreic  subjects,  and  are  usually  associated  with  other  evidences 
of  disease. 

That  organic  lesions  of  the  brain  and  spinal  cord  may 
produce  choreic  movements  of  an  extreme  type  cannot  be 
denied  ;  but  it  is  wise,  in  my  experience,  to  be  slow  in  giving 
an  unfavorable  prognosis  in  any  case  until  all  possible  reflex 
causes  of  chorea  have  been  thoroughly  investigated  and  cor- 
rected. 

13.  The  removal  of  young  choreic  subjects  from  school,  or 
of  adult  choreic  patients  from  business,  is  a  step  commonly 
taken  by  most  physicians  while  treating  chorea  by  drugs. 

It  must  be  apparent  to  all  thinking  minds  that  the  rest 
thus  given  to  the  eyes  and  nei've-centers  is  a  factor  in  the  recov- 
ery of  acute  cases  of  chorea  that  is  as  important  clinically  as 
the  drugs  employed. 

'  A  term  that  covers  all  forms  of  maladjustment  of  the  muscles  of  the  orbit.  See 
table  on  page  35. 


11-4  EYE-STRAIN    IN    HEALTH    AND    DISEASE. 

Case  I.  Aggravated  Cliorea^  tvlth  Impairment  of  Speech 
and  Walking. — Miss  L.,  aged  15.  Referred  to  me  on  July  5, 
1893,  by  Dr.  Symmes,  of  Cranberry,  N.  J. 

Family  History :  The  mother  has  always  had  violent  sick 
headaches.  One  maternal  aunt  has  severe  sick  headaches. 
No  phthisis  in  the  ancestry. 

History  of  the  Case :  Tlie  patient  has  had  marked  chorea, 
off  and  on,  for  the  past  eight  years.  The  first  attack  followed 
inflammatory  rheumatism,  but  she  has  had  no  evidence  of 
rheumatism  since  that  attack. 

About  two  months  before  I  first  saw  her  she  began  to  have 
pain  in  her  eyes  and  sensitiveness  to  light.  This  was  followed 
by  the  worst  attack  of  chorea  that  she  has  ever  had. 

The  twitching  of  legs,  arms,  and  face  was  very  marked, 
and  her  speech  was  so  thick  as  to  be  almost  unintelligible. 
She  walked  witli  great  difficulty,  being  unable  to  control 
her  limbs. 

During  her  first  visit  to  the  office  she  tore  a  handkerchief 
into  threads.  She  twitched  so  violently  that  her  head  had  to 
be  held  by  main  force  during  the  eye-tests,  while  her  arms  and 
legs  were  moving  in  all  directions.  She  had  slept  very  poorly 
for  several  weeks. 

Eye-defects :  At  the  first  examination  the  patient  showed  : 
Adduction,  33°  ;  abduction,  7°  ;  no  hyperphoria;  esophoria,  15°; 
in  accommodation,  esophoria,  10°  ;  homonymous  diplopia  with 
a  red  glass;  under  homatropine,  hypermetropia  (+0.50®)  and 
astigmatism  (+  0.50*^;  axis,  90°)  in  each  eye.^ 

After  wearing  a  5°  esophorial  prism  for  a  short  time  she 
showed  esophoria  of  22°  and  abduction  of  2°. 

Treatment  and  Residts :  A  full  correction  was  given  for 
her  refractive  error  both  for  reading  and  distance.  Graduated 
tenotomies  were  performed  on  the  internal  recti, — one  on  the 
right  internus  and  two  on  the  left  internus.  Her  tests  two 
weeks  after  the  last  operation  were  :  Adduction,  47°;  abduction, 
8°;  no  hyperphoria ;  esophoria,  1°;  vision,  |^  in  each  eye,  with 
refractive  correction. 

Two  days  after  the  first  operation  the  patient's  mother 
reported   that    she  had   slept   through   two    entire  nights  very 

'  The  high  abduction  of  this  case  in  connection  with  such  extreme  manifest  eso- 
phoria and  homonymous  diplopia,  when  a  red  glass  was  employed,  is  a  somewhat  interest-' 
ing  feature  in  these  tests. 
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quietly.  After  the  second  operation  she  appeared  much  more 
quiet  and  continued  to  sleep  well. 

Two  weeks  after  the  last  operation  and  five  weeks  after  the 
first  visit  her  mother  reported  that  the  patient  was  "absolutely 
well  of  all  choreic  symptoms." 

A  letter  from  her  pastor,  dated  October  6,  1893,  says: 
"  You  ask  what  I  tliink  of  Miss  L.'s  improvement.  It  is 
little  short  of  miraculous.  Both  she  and  her  parents  owe  you 
a  debt  that  no  money  can  discharge.  AVhen  I  see  her  now, 
and  consider  her  condition  three  months  ago.  my  heart  goes  out 
in  thankfulness  to  God  that  he  has  given  unto  men  wisdom  and 
power  to  so  relieve  the  sufierings  of  mankind." 

Up  to  the  writing  of  this  chapter,  a  report  states  tliat  no 
return  of  the  chorea  has  been  observed,  and  that  the  patient 
continues  to  exhibit  perfect  health. 

The  complete  and  rapid  recovery  of  this  girl  was  naturally 
a  source  of  great  surprise  to  every  one  who  knew  her.  Her 
defective  articulation  and  extreme  chorea  justified  alarm,  and  a 
strong  suspicion  that  some  organic  disease  had  been  developed, 
of  which  the  chorea  was  but  one  manifestation. 

Case  II.  Chronic  Chorea,  FoUoioed  hy  Loss  of  Power  in 
Both  Legs  and  the  Right  Arm. — Miss  S.,  aged  10, — a  large 
child  for  her  age, — was  sent  to  me  for  treatment  on  June  15, 
1891. 

This  case  is  one  of  the  most  remarkable  ones  that  I  have 
ever  seen.  Tliere  was  every  reason  to  think  that  an  organic 
lesion  of  the  brain  existed.  I  could  hardly  believe,  at  first, 
that  marked  benefit  from  eye-treatment  could  result. 

Family  History :  Mother  is  perfectly  Avell.  Father  has 
had  some  eye-trouble.  One  cousin  on  maternal  side  had  epi- 
lepsy. One  maternal  aunt  has  nervous  prostration.  Paternal 
grandmother  had  nervous  prostration.  Considerable  phthisis  in 
the  father's  family. 

History  of  the  Case :  The  patient  has  had  several  severe 
sicknesses  from  acute  diseases  incident  to  childhood. 

Eight  months  ago  it  was  noticed  that  she  could  not  keep 
her  hands  still,  and  was  constantly  knocking  things  over.  This 
kept  growing  worse  until,  six  weeks  before  she  came  to  me,  she 
lost  all  use  of  the  right  hand.  Her  ankles,  which  had  been 
srrowing'  weak  for  some   time,   turned  over  so  badly  that  she 
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occasionally  fell  down.  At  times  her  speech  was  badly  affected, 
and  her  words  often  ran  together  so  as  to  be  almost  unintelli- 
gible. When  she  reads  the  letters  blur  badly  and  her  eyes 
become  very  much  inflamed.  Her  eyes  had  troubled  her  for 
some  time  before  any  choreic  symptoms  were  noticed.  One 
eminent  neurologist  of  this  city  had  seen  the  patient  and  pro- 
nounced the  case  one  of  oroanic  brain  disease.  He  had  ij-iven 
a  very  unfavorable  prognosis. 

Eye-defects:  Latent- hypermetropia,  +  1.00*;  esophoria, 
8° ;  adduction,  38° ;  abduction,  2°  ;  right  sursumduction,  2° ; 
left  sursumduction,  2°.  A  high  degree  of  latent  esophoria  was 
subsequently  disclosed  by  this  patient. 

Treatment  and  ResnJts :  The  treatment  consisted  in  giv- 
ing prisms,  bases  out,  over  each  eye  for  constant  wear,  and 
later  in  performing  graduated  tenotomies  upon  both  internal 
recti. 

The  improvement  in  the  choreic  symptoms  began  almost 
as  soon  as  the  prisms  were  put  on.  At  the  end  of  the  first 
week  her  mother  reported  that  she  could  dress  herself  much 
better  than  formerly ;  that  her  right  hand  rested  quietly  in  her 
own  when  walking,  whereas  it  used  to  be  impossible  to  hold  it, 
on  account  of  the  twitching.  She  also  began  to  use  her  right 
hand  for  the  first  time  while  in  my  consultation-room,  to  denote 
the  position  of  test-objects  while  her  eye-muscles  were  being 
tested. 

The  patient,  four  months  after  treatment  was  begun,  wrote 
and  sewed  with  her  right  hand,  walked  perfectly  well  without 
turning  of  the  ankles,  and  had  no  choreic  symptoms  whatever. 
The  power  in  her  right  arm  was  fully  regained  later.  The 
parents  state  that  "  she  is  as  well  as  she  ever  was,"  and  express 
the  greatest  gratitude  because  of  her  restoration  to  liealth.  For 
nearly  six  years  no  return  of  her  choreic  symptoms  has  been 
observed. 

On  January  19,  1897,  a  friend  of  the  parents  of  this 
patient  visited  the  office.  He  reported  that  "  the  patient  is 
now  a  strong  and  robust  young  lady,  and  that  she  had  never, 
at  any  time,  had  the  slightest  symptom  of  her  old  trouble." 

Since  then  I  have  seen  one  of  the  parents  and  a  confirma- 
tion of  the  complete  recovery  of  this  patient  was  obtained. 
Every  choreic  symptom  disappeared  over  five  years  ago,  and  no 
relapse  has  occurred  since  that  time. 
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Case  III.  Aggravated  Type  of  Chronic  Chorea,  Accompa- 
nied hy  Deformity,  Headache,  Asthenopia,  and  Inability  to 
Work. — Miss  C,  aged  26.  Referred  to  me  for  diagnosis  on 
February  27,  1888.' 

Family  history  not  known. 

History  of  the  Case :  The  patient  was  a  poor  factory-girl 
that  was  sent  to  me  by  a  medical  friend,  Dr.  O'Connor,  of  Ho- 
lyoke,  Mass.,  to  see  if  anything  could  be  done  for  her.  No  one 
who  had  seen  her  could  make  a  diagnosis,  although  she  had 
been  seen  by  most  of  the  prominent  physicians  of  the  State. 
Since  her  tenth  year  she  had  suffered  witli  neuralgic  headaches, 
asthenopia,  and  persistent  trembling  in  her  hands  and  arms. 
For  four  years  there  had  been  a  stiffness  and  rigidity  of  the 
neck,  accompanied  by  severe  pain  in  the  neck  and  "  choking- 
spells  "  when  she  attempts  to  speak  or  when  excited.  There  is 
also  marked  contracture  of  the  hands  and  arms. 

Her  appearance  when  she  came  to  me  was  one  of  remark- 
able deformity.  Her  chin  seemed  to  be  held  firmly  in  the 
region  of  the  chest,  at  the  level  of  the  fourth  button  of  her 
waist.  Both  upper  limbs  were  contractured,  in  the  state  of  semi- 
flexion, at  elbows,  wrists,  and  fingers,  and  trembled  excessively 
when  she  tried  to  use  them.  They  could  not  be  extended,  nor 
could  the  patient  make  use  of  the  hands.  She  had  been 
obliged  to  give  up  work  on  that  account.  Whenever  she  talked 
her  face  became  painfully  drawn  and  distorted.  The  mouth 
would  especially  be  drawn  dowuAvard.  Under  the  least  excite- 
ment she  would  be  seized  with  what  she  called  "choking-spells." 
The  throat-muscles  would  contract  and  interfere  seriously  with 
respiration.  She  had  constant  headache,  chiefly  in  the  forehead 
and  occiput,  and  a  persistent  pain  in  the  neck.  No  painful 
points  existed,  nor  did  pressure,  movement,  or  other  tests  reveal 
the  existence  of  organic  disease  of  the  spinal  cord.  Sensibility 
to  touch,  pain,  and  temperature  was  normal.  Motility  was 
unimpaired.  The  muscular  sense  was  perfect.  No  inco-ordina- 
tion  existed.  I  considered  the  case  one  of  aggravated  chorea, 
complicated  by  headache  and  asthenopia. 

Eye-defects:  Hypermetropia,    +   0.75;   esophoria   (mostly 

'  This  case  has  been  previously  mentioned  in  Chapter  III  because  headache  and 
intense  neuralo:ic  paroxysms  constituted  an  important  part  of  her  clinical  history.  The 
case  is  one  of  sufficient  interest,  however,  to  warrant  repetition  here,  as  the  patient  was 
exhibited  at  medical  societies,  before  I  saw  her,  as  a  medical  curiosity. 
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latent),  20°  ;  left  hyperphoria,  3°  ;  adduction,  22°  ;  abduction, 
5°  ;  right  sursumduction,  2°  ;  lel't  sursumductioii,  5°. 

Treatment  and  Results :  The  muscular  anomalies  were  sat- 
isfactorily relieved  by  graduated  tenotomies  of  both  internal 
recti  and  tlie  left  superior  rectus.  Applications  of  static  sparks 
were  made  daily  for  about  two  months.  The  patient  had,  by 
this  time,  regained  the  use  of  both  hands,  carried  her  head 
erect,  had  no  headaches  and  little  spinal  pain.  For  awhile 
she  returned  to  work.  The  effect  of  hard  labor  brought  back 
her  "  choking-spells " ;  hence  she  was  advised  to  take  absolute 
rest  if  they  continued.  She  now  has  some  asthenopia  remain- 
ing and  an  occasional  headache.  Her  facial  contortions  ])ersist 
to  a  slight  extent  when  she  is  unduly  excited ;  but  otherwise  no 
spasmodic  movements  are  noticed.  I  suspect  that  some  latent 
hyperphoria  exists  still,  and  that  further  operative  work  on  the 
eye-muscles  will  be  demanded  before  the  patient  recovers  com- 
pletely. 

The  last  report  from  this  patient  stated  that  there  was  a 
steady  improvement  in  her  condition  and  that  she  had  again 
returned  to  work.  She  had  no  headache  and  few  "  choking- 
spells."  Her  head  and  hands  were  no  longer  affected  with 
distortion. 

Case  IV.  Chronic  Chorea  of  Twelve  Years^  Duration^  toith 
Horrible  Facial  Contractions. — Mr.  C,  minister  of  the  gospel. 
Mother  died  of  phthisis. 

This  remarkable  case  is  quoted  from  my  work  on  nervous 
diseases.^  This  patient  was  seen  by  me  in  the  office  of  my 
friend  Dr.  George  T.  Stevens. 

Family  History :  No  nervous  diseases  had  existed  among 
his  direct  ancestors  or  in  remote  branches  of  his  family. 

History  of  the  Case :  About  twelve  years  before  this  inter- 
view his  family  had  noticed  frequent  facial  contortions  which 
he  was  unable  to  control.  A  trip  to  Europe,  and  parish  labors 
in  a  district  where  he  spent  most  of  his  time  in  a  carriage,  and 
wrote  but  little  in  his  study,  prevented  its  increase  for  about 
four  years.  He  then  became  the  pastor  of  a  church  and  began 
active  labor  in  his  study.  The  facial  contortions  grew  rapidly 
more  aggravated  in  character.  Every  feature  would  become 
horribly  distorted ;  the  eyes  would  close,  the  forehead  become 


'  Lectures  on  Nervous  Diseases,  The  F.  A.  Davis  Co.,  Philadelphia,  1S88. 
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terribly  wrinkled,  and  the  nose  and  mouth  would  assume  atti- 
tudes which  no  one  could  possibly  imitate  by  volition,  and 
which  are  difficult  to  describe.  The  hour  of  retiring  was  par- 
ticularly dreaded,  because  the  facial  spasms  would  become  ter- 
ribly persistent  and  severe  as  soon  as  the  eyes  were  closed  and 
a  recumbent  posture  was  assumed.  The  facial  contortions  were 
always  least  severe  in  the  morning,  and  grew  more  severe  as 
the  day  progressed.  No  medicinal  treatment  had  ever  benefited 
the  patient. 

Eye-defects :  An  examination  showed  hypermetropia  of  a 
high  degree,  esophoria  of  6°,  and  hyperphoria  of  right  eye  of 
3°.  He  had  been  wearing  prisms  icith  the  base  iiucard,  at 
the  suggestion  of  an  oculist.  Naturally  he  had  been  made 
decidedly  worse  by  their  use. 

Treatment  and  Results :  A  partial  tenotomy  was  first  per- 
formed to  correct  the  hyperphoria.  The  facial  spasms  ceased 
icithin  an  houi\  and  no  sign  of  clwrea  icas  observed  for  two 
entire  days.  On  the  third  day  a  very  slight  twitching  about 
the  mouth  developed.  A  partial  tenotomy  of  the  internal  rectus 
of  the  left  eye  was  then  performed.  This  completely  corrected 
the  esophoria. 

Subsequent  to  the  second  operation  the  patient  had  few, 
if  any,  choreic  movements.  He  stated  to  me  that,  '•  unless 
excited,  his  face  remained  absolutely  quiet."  and  that,  for  the 
first  time,  he  had  that  day  "  been  able  to  attend  a  meeting  of 
ministers  and  look  them  in  the  face  without  facial  spasms  while 
discussing  church  matters."  During  his  recital  of  his  various 
symptoms,  etc.,  to  me.  his  face  only  showed  one  very  slight  con- 
vulsive movement.  Thus,  in  less  than  one  week,  Avere  the  con- 
vulsive spasms  of  his  face  almost  completely  arrested  by  correct- 
ing a  hypermetropia  and  two  muscular  defects  associated  with 
the  eye. 

Such  a  case  is  rarely  encountered.  The  patient  was  an 
adult.  The  duration  had  exceeded  twelve  years.  The  spas- 
modic movements  were  terribly  severe.  All  medication  had 
failed  even  to  ameliorate  them.  They  became  greatly  aggra- 
vated as  soon  as  the  patient  was  compelled  to  use  his  eyes  in 
study  or  writing.  He  could  not  even  "  look  out  of  a  car- 
window "  without  being  thrown  into  a  most  distressing  state; 
yet,  in  spite  of  all  these  unfavorable  facts  he  was  apparently 
perfectly  well  when  I  last  conversed  with  him. 
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Case  V.  Extreme  CJiorea  of  Face^  Arms,  and  Legs. — 
Miss  H.,  aged  15,  rel'erred  to  me  on  August  17,  1889,  by  Dr. 
G.  B.  Banks,  of  Huntington,  L.  I. 

Familij  History  :  The  mother  lias  very  severe  headaches. 
One  brother  has  sick  headaches.     One  sister  liad  phthisis. 

History  of  the  Case :  The  patient  had  been  perfectly  well 
until  she  liad  pneumonia,  eigliteen  months  prior  to  her  visit  to 
my  office.  About  six  months  prior  to  the  first  examination  by 
me  she  began  to  have  twitchings  in  her  hands  and  arms.  These 
grew  gradually  worse  until,  at  the  present  time,  they  affect  her 
legs,  arms,  and  face  to  a  marked  degree.  She  frequently  drops 
whatever  happens  to  be  in  her  hands,  her  mouth  twitches  very 
badly,  and  she  is  extremely  nervous  and  excitable.  She  had 
some  asthenopic  symptoms  four  years  ago,  but  has  not  been 
troubled  since  with  her  eyes.  She  is  also  troubled  with  marked 
dyspnoea  on  the  slightest  exertion. 

Eye-defects :  Under  atropine  the  patient  showed :  Hyper- 
metropia,  +  0.75*;  adduction,  20°;  abduction,  6°;  sursumduc- 
tion,  right,  2°  +  \  left,  2°  -}-  ;  no  hyperphoria ;  esophoria, 
8°.  Two  days  later,  while  wearing  a  2°  esophorial  prism,  she 
disclosed  10°  of  esophoria,  with  an  abduction  of  2°. 

Treatment  and  Residts :  The  patient  was  at  once  given  4° 
of  prism,  base  out,  for  her  esophoria,  and  she  wore  them  con- 
stantly for  about  six  weeks,  with  some  slight  improvement  in 
her  symptoms. 

September  4,  1889.  A  graduated  tenotomy  was  performed 
on  the  right  internal  rectus.  During  the  next  two  weeks  the 
choreic  movements  had  almost  entirely  ceased. 

October  8th.  A  graduated  tenotomy  was  performed  on 
the  left  internal  rectus.  Two  weeks  later  her  father  reported 
that  she  was  going  to  school  without  bad  effects,  and  was  rap- 
idly gaining  flesh  and  strength.  One  month  later  he  said 
that  her  dyspnoea  had  entirely  disappeared. 

November  11th.  Patient  reports  that,  prior  to  treatment, 
she  used  to  throw  her  pencils  on  the  floor  without  knowing- 
why,  but  has  not  done  so  since.  She  has  no  headache  after 
study,  as  formerly,  and  has  gained  fifteen  pounds  in  weight. 
The  teachers  in  scliool  have  spoken  to  her  parents  of  her 
marked  improvement. 

December  21st.  The  right  internal  rectus  was  again  di- 
vided, as  some  latent  esophoria  had  been  disclosed. 
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October  9,  1890.  Patient  reports  that  she  has  had  no 
chorea  and  only  an  occasional  headache. 

Her  muscular  tests  are  :  Adduction,  20°  ;  abduction,  7°  +  ; 
sursumduction,  right,  2°  +  ;  left,  2°  — ;  right  hyperphoria,  i°  ; 
esophoria,  1°. 

Reports  from  time  to  time,  during  the  past  three  years, 
have  been  received  from  a  neighbor,  although  tlie  patient  has 
not  visited  my  office  during  this  interval.  From  what  I  can 
learn,  this  patient  continues  to  be  absolutely  free  from  any 
evidences  of  chorea. 

Case  VI.  Terrible  Attachs  of  Neuralgia  of  the  Stomach 
and  Persistent  Tremhiiug  of  the  Head,  Face,  and  Limbs.  Alarm- 
ing Attacks  of  Suffocation. — Mrs.  G.,  aged  42.  Referred  to 
my  care  on  November  10,  1886.  This  case  was  one  of  the 
most  surprising,  both  to  myself  and  the  patient,  that  I  have 
ever  encountered.  The  long  persistence  of  the  symptoms,  the 
extreme  physical  weakness,  the  alarming  attacks  of  laryngeal 
spasm  that  would  occur,  without  warning,  at  intervals,  and  the 
tremor  of  the  entire  muscvdar  system  that  persisted  whenever 
any  excitement  or  fatigue  occurred,  tended  to  malve  the  prog- 
nosis grave  and  to  justify  a  strong  suspicion  of  organic  disease. 

Familij  History :  Several  blood-relatives  died  of  phthisis ; 
father  and  brother  died  of  phthisis. 

History  of  the  Case:  This  patient  had  been  for  sixteen 
years  a  chronic  invalid.  She  w^as  unable  to  bear  the  least 
excitement.  Even  the  companionship  of  her  family  for  an 
evening  was  at  times  too  great  a  strain  upon  her  nervous  system. 
She  was  at  times  a  great  sufferer  from  severe  paroxysms  of  neu- 
ralgia of  the  stomach,  and  frequent  attacks  of  alarming  short- 
ness of  breath  and  a  sense  of  impending  suffocation  would 
occur.  I  personally  witnessed  one  of  tliese  attacks  in  my  office, 
and  it  was  entirely  free  from  a  trace  even  of  hysteria.  It  was 
of  much  shorter  duration  than  an  asthmatic  attack,  and  seemed 
to  be  due  to  a  spasm  of  the  larynx.  She  became  markedly 
cyanotic  and  suffered  alarming  shortness  of  breath. 

In  addition  to  these  symptoms,  this  patient  suffered  for 
many  years  from  an  uncontrollable  trembling  of  the  facial  mus- 
cles and  limbs,  when  at  all  startled  or  excited.  She  had  been 
for  years  unable  to  attend  places  of  amusement  or  to  bear 
physical  exertion. 
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Eye-defects :  The  patient  was  found  to  be  emmetropic 
(when  under  atropine).  Esoplioria  (manifest)  of  3°  existed  ; 
abduction,  5°.  A  high  degree  of  latent  esophoria  was  disclosed 
later,  with  a  proportionate  decrease  in  the  abduction.  Homony- 
mous diplopia  at  times  existed  prior  to  operation. 

Treatment  and  Results :  Much  to  my  surprise  (as  she  liad 
a  marked  phthisical  history),  an  examination  of  her  eyes  showed 
no  refractive  error  (even  when  under  the  influence  of  atropine). 
She  showed,  however,  a  very  high  degree  of  esophoria,  and  a 
graduated  tenotomy  was  performed  upon  both  of  her  interni. 
The  efl'ect  was  magical.  She  recovered  her  health  completely 
within  two  months,  and  is  to-day  able  to  endure  as  much  as 
when  a  young  girl.  One  of  the  last  reports  from  her,  some 
time  ago,  states  that  she  had  "  shopped  all  day  and  attended 
the  theater  in  the  evening."  An  old  friend  of  the  family  lately 
alluded  to  the  case,  in  my  presence,  as  one  "  not  of  cure,  but 
of  resurrection." 

Ten  years  have  now  elapsed  since  the  patient  was  relieved 
of  her  eye-strain.  During  this  period  no  return  of  her  old 
svmptoms  has  occurred,  nor  has  she  been  obliged  to  resort  to 
drugs  for  the  relief  of  any  physical  ailment.  At  tlie  last  tests 
this  patient  showed:  Adduction,  33°;  abduction.  8°;  no  eso- 
phoria ;  no  hyperphoria. 

This  case  is  very  interesting  (from  the  stand-point  of  the 
oculist)  in  that  there  was  absolutely  perfect  refraction,  even 
under  atropine,  and  that  the  esophoria  was  almost  totally  latent. 
The  remarkable  results  obtained  by  eye-treatment  have  remained 
undiminished  during  a  period  of  over  seven  years,  in  spite  of 
extreme  physical  exercise,  as  compared  with  her  powers  of  en- 
durance prior  to  the  eye-treatment. 

Case  VII.  Cfioreic  Movements  of  the  Head,  Face,  and 
Limbs,  with  Recurring  Attacks  of  Gastric  Pain,  Pallor,  and 
Extreme  Weakness. — Master  R.,  aged  10  years.  Referred  to 
me  on  November  10,  1888. 

Family  History:  Father  for  thirty  years  suff'ered  from 
most  extreme  attacks  of  sick  headaches  every  week,  until  his 
latent  hypermetropia  was  corrected.  Phthisis  is  extremely 
common  among  the  paternal  ancestry;  one  maternal  uncle 
was  insane.  Almost  all  the  paternal  ancestry  has  suflered 
from  sick  headache. 
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History  of  the  Case:  This  patient  was  the  son  of  a  physi- 
cian, who  had  himself  been  cured  of  terrible  sick  headaches  and 
complete  nervous  prostration  by  the  correction  of  a  latent  error 
of  refraction  that  had  not  previously  been  suspected  by  himself 
The  son  had  been  somewhat  delicate  from  youth,  being-  highly 
nervous  and  generally  anaemic.  At  frequent  intervals  severe 
gastric  pain  would  appear,  without  apparent  cause,  and  create 
symptoms  of  extreme  pallor  and  faintness. 

When  about  6  years  of  age  mild  symptoms  of  chorea  ap- 
peared. The  child  would  twitch  and  jerk  his  shoulders,  face, 
and  limbs,  when  at  all  excited.  As  he  grew  older  these  choreic 
symptoms  increased  to  such  an  extent  as  to  cause  an  alarm  and 
to  justify  an  examination  of  the  eyes  as  a  possible  factor  in 
causing  the  chorea.  At  the  time  when  I  first  examined  the 
boy  he  could  not  attend  any  place  of  amusement  without 
attracting  attention  by  his  choreic  movements,  and  at  times 
they  were  very  marked,  irrespective  of  excitement.  Medication 
had  accomplished  nothing.  The  patient  had  been  frequently 
removed  from  school,  because  it  was  found  that  study  aggra- 
vated the  chorea. 

Eye-defects :  Under  atropine  this  patient  showed :  Latent 
hypermetropia  of  2  diopters ;  esophoria  (manifest)  of  4° ; 
abduction,  4°.  Later  a  high  degree  of  latent  esophoria  dis- 
closed itself,  under  the  influence  of  prisms,  with  homonymous 
diplopia  and  no  abduction. 

Treatment  and  Results:  The  child  was  ordered  +1.00^ 
glasses  for  constant  wear.  Three  graduated  tenotomies  were 
performed  upon  the  interni  at  intervals  of  about  two  months, 
as  latent  esophoria  of  a  high  degree  was  disclosed,  from  time 
to  time,  by  the  patient. 

The  result  was  very  gratifying.  The  child  recovered  com- 
pletely from  his  chorea  within  a  year  and  has  never  shown  any 
return.  AVithin  the  past  five  years  he  has  developed  into  a  very 
tall  and  strong  boy,  weighs  150  pounds,  and  is  in  perfect  health. 
He  uses  his  spherical  glasses  now  only  for  study,  reading,  and 
any  close  work  for  the  eyes.  He  has  attended  school  regularly 
for  the  past  seven  years  without  any  ill-effects  upon  his  health. 

Case  VIII.  Aggravated  Type  of  Chorea  Affecting  the  Face, 
Arms,  and  Legs.  Marked  Impairment  of  Speecli. — Miss  B., 
aged  18.     Referred  to  me  on  December  1,  1892. 
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FomiJij  History  :  ^Mother  is  very  nervous  and  excitable  in 
temperament. 

H'lstorij  of  the  Case :  This  was  a  well-developed  young 
girl.  Up  to  within  a  year  of  her  first  visit  she  had  been  con- 
sidered to  have  a  nervous  temperament,  but  had  shown  no 
symptoms  of  chorea.  At  this  time  she  was  allowed  by  her 
mother  to  visit  a  school-friend  for  a  few  days.  During  this  visit 
she  participated  in  various  amusements  and  lived  a  life  different 
from  the  routine  life  which  she  led  at  home.  On  her  return  from 
this  visit  her  mother  noticed  that  she  was  unnaturally  excited 
and  extremely  nervous.  She  twitched  her  arms  and  face  in  a 
very  peculiar  and  unnatural  manner,  would  cry  and  laugh  hys- 
terically, and  did  not  articulate  as  distinctly  as  before  the  visit. 
These  symptoms  seemed  rather  to  increase  than  decrease  within 
the  next  few  days,  and  caused  great  alarm  to  the  family.  Va- 
rious forms  of  medication  were  tried,  without  benefit,  during  the 
next  few  months.  The  choreic  symptoms  steadily  increased  in 
intensity  and  marked  physical  weakness  appeared.  She  became 
unable  to  play  upon  the  piano,  could  not  bear  the  excitement 
even  of  girl  companions,  and  her  speech  became  so  thick  and 
indistinct  as  to  become  almost  unintelligible,  at  times,  except  to 
those  who  knew  her  well.  A  w^alk  of  one  or  two  blocks  would 
tire  her  so  that  she  would  have  to  lie  down  and  rest. 

At  her  first  visit  to  my  office  her  choreic  movements  were 
very  severe  in  her  arms,  legs,  and  face.  It  was  impossible  for 
me,  at  times,  to  understand  what  she  said,  as  she  sputtered  and 
talked  as  though  she  had  a  foreign  body  in  her  mouth.  No 
evidence  of  organic  disease  could  be  found,  and  there  was  no 
apparent  abnormality  in  the  perception  or  localization  of  sensa- 
tions of  touch,  pain,  or  temperature.  The  power  of  individual 
muscles  seemed  to  be  intact.  The  mother  had  become  strongly 
impressed  with  the  idea  that  her  daughter  was  suffering  from 
some  organic  trouble  and  that  the  prospect  of  recovery,  under 
any  treatment,  was  extremely  discouraging. 

Eye-defects:  Under  homatropine  she  showed  hyperme- 
tropia,  +  0.75^  Her  muscular  tests  were:  Adduction,  15°; 
abduction,  9° ;  sursumduction,  right,  3° ;  left,  3°  ;  no  hyper- 
phoria ;  esophoria,  1°.  Later  on  she  disclosed  a  high  degree 
of  latent  esophoria.^ 

'  This  case  illustrates  a  latent  esophoria  of  a  high  degree,  with  an  apparently  high 
abduction  at  the  first  interview. 
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Treatment  and  Results:  This  patient  showed  so  little 
eye-defect  at  the  first  visit  that  the  case  did  not  seem  a  favor- 
able one  for  eye-treatment.  Prisms  were  given,  however,  for 
esophoria,  and  increased  in  strength  as  fast  as  she  showed  any 
surplus  that  would  justify  such  an  increase.  In  one  week, 
while  wearing  6°  of  prism,  she  showed  esophoria  of  7°  and  ab- 
duction of  3°.  A  graduated  tenotomy  was  then  performed  on 
the  right  internal  rectus. 

Her  mother  reported,  the  next  day,  that  she  was  better 
than  at  any  time  for  a  year.  Two  weeks  later,  as  7°  of  latent 
esophoria  had  become  manifest,  a  graduated  tenotomy  was  per- 
formed on  the  left  internus. 

The  improvement  in  the  choreic  symptoms  was  noticeable 
within  a  week  after  this  operation,  and  she  grew  steadily  better, 
so  that,  at  the  end  of  a  month,  she  was  apparently  well.  No 
choreic  movements  were  noticed,  her  speech  was  distinct,  she 
walked  several  miles  daily,  could  dance,  and  play  the  piano  as 
formerly.  When  last  seen,  on  December  1,  1893,  one  year 
from  the  date  of  the  first  visit,  there  was  no  return  of  her  old 
symptoms.  Her  eye-tests  at  that  time  were :  Adduction,  25°  ; 
abduction,  9°  ;  no  hyperphoria ;  no  esophoria. 

Case  IX.  Chronic  Chorea  of  Thirty-one  Years'  Duration, 
Afeding  the  Head,  Face,  and  all  the  Extremities. — Miss  D., 
aged  33.  Referred  to  me  for  diagnosis  and  treatment  on  INIay 
27,  1887.  This  case  is  one  that  I  reported  some  years  ago, 
in  my  work  upon  nervous  diseases,^  with  two  illustrative  photo- 
graphs that  showed  the  changes  in  expression  and  the  decrease 
in  choreic  movements  caused  by  the  relief  of  heterophoria  by 
graduated  tenotomies.  I  quote  this  case  here  because  the 
chorea  was  very  extreme  and  had  persisted  for  over  thirty  years, 
in  spite  of  all  therapeutic  treatment  and  the  best  medical  advice. 

Family  History  :  The  father  had  pulmonary  haemorrhages 
for  many  years.  One  paternal  aunt  died  of  "  hasty  consump- 
tion." Sick  headaches  are  very  common  among  both  paternal 
and  maternal  ancestors.  Neuralgia  is  a  frequent  complaint 
among  the  paternal  ancestors. 

When  2  years  of  age  this  girl  developed  chorea.  The 
spasmodic  twitchings  steadily  grew  worse,  in  spite  of  the  fact 
that  her  father  was  a  physician  and  that  she  had  the  services 


'  Lectures  on  Nervous  Diseases,  The  F.  A.  Davis  Co.,  Philadelphia,  1888. 
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of  the  most  skillful  medical  men,  from  time  to  time.  The 
twitchings  began  on  the  right  side,  but  they  subsequently  in- 
volved tlie  left  side  and  also  the  head  and  face. 

She  had  suffered  some  from  sick  headaches,  as  had  also  her 
sister.  The  hands  have  gradually  become  so  co)dractured  that 
all  attempts  to  use  them  are  more  or  less  distressing.  Her  fingers 
could  not  be  extended  farther  than  would  suffice  to  grasp  small 
objects. 

When  I  first  saw  this  patient  she  was  unable  to  write 
except  by  grasping  the  pencil  with  all  the  fingers  and  the  palm 
of  the  left  hand  and  holding  the  left  hand  with  the  right  hand 
as  the  spasmodic  movements  of  writing  were  made.  She  walked 
with  a  peculiar,  unsteady,  and  crab-like  gait,  ate  with  difficulty, 
and  suffered  great  pain  between  the  shoulder-blades  and  over 
the  first  lumbar  vertebra  (two  points,  by  the  way,  which  are 
very  frequently  attacked,  in  my  experience,  when  eye-stra.in  is 
present).  She  had  never  written  with  ink.  Prior  to  menstru- 
ation (which  occurred  at  17  years  of  age)  the  patient  had  experi- 
enced attacks  (probably  epileptic)  whicli  she  describes  as  "  those 
of  numbness,  followed  by  a  loss  of  consciousness."  She  has 
had  chronic  constipation  all  her  life.  The  memory  and  mental 
faculties  are  perfect. 

When  I  first  saw  this  patient  the  spasms  were  very  violent, 
especially  about  the  face  and  neck.  The  limbs  were  jerked 
about,  the  fingers  too  tightly  clenched  to  grasp  anything,  and 
the  speech  was  rendered  peculiarly  spasmodic  and  almost  un- 
intelligible, at  times.  She  sputtered  and  frequently  ejected 
drops  of  saliva  when  endeavoring  to  converse. 

Eye-defects :  At  the  first  examination  she  exhibited  no 
refractive  error ;  but  under  atropine  a  moderate  degree  of 
hypermetropia  (1.75  D.)  was  detected  and  spherical  glasses 
(+  1.00  D.)  were  at  once  provided.  In  -order  to  test  her  eye- 
muscles,  the  services  of  Prof.  J.  Williston  Wright,  of  New  York 
City,  who  saw  her  with  me  by  invitation,  were  invoked  to  hold 
her  head.  This  he  did,  with  no  small  eff"ort,  by  clasping  the 
head  on  either  side  and  firmly  pressing  her  head  against  his 
body  as  he  stood  behind  her  chair.  During  this  examination 
she  whistled  shrill  notes  on  two  occasions  and  underwent  the 
most  violent  facial  and  bodily  contortions. 

Treatment  and  Results :  The  results  of  this  imperfect  ex- 
amination (necessarily  so,  under  such  conditions)  indicated  to 
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me  that  a  high  degree  of  hyperplioria  existed,  and,  as  I  could 
not  again  see  the  patient  for  some  months,  I  decided  to  perform 
a  free,  but  incomplete,  division  of  the  left  inferior  rectus  muscle. 
I  then  instructed  the  patient  to  try  and  get  a  photograph  taken, 
if  possible,  before  she  saw  me  again.  She  laughingly  said  that 
she  had  never  been  able  to  have  a  picture  taken,  but  she  would 
do  so  if  she  could.  She  then  departed  for  home  with  instruc- 
tions to  return  to  me  for  treatment  in  the  autumn.  The  first 
picture  received  of  this  case  was  one  that  she  was  able  to  have 
taken  tliree  weeks  after  the  operation,  when  her  head  and 
shoulders  had  become  comparatively  calm,  as  a  result  of  the 
relief  afforded  by  it.  This  photograph  was  deemed,  at  that 
time,  a  great  success  by  herself  and  friends.  In  it  the  blurred 
outlines,  which  indicate  that  the  movements  were  still  some- 
what active,  are  very  apparent. 

During  the  next  autumn  this  patient  was  under  my  care 
for  some  eight  weeks.  I  partially  divided  the  right  superior 
rectus  and  both  externi,  to  overcome  a  high  degree  of  right 
hyperphoria  and  exophoria,  and  administered  static  sparks 
daily  to  the  spine  and  limbs.  A  second  picture  that  I  possess 
gives,  better  than  words  can  describe  it,  an  idea  of  the  wonder- 
ful improvement  which  has  taken  place.  Prior  to  her  departure 
for  home  she  could  thread  the  finest  cambric-needle  and  pass 
her  fare  to  the  conductor  of  a  street-car  without  attracting  the 
notice  of  passengers  or  throwing  it  out  of  the  window,  as  she 
certainly  would  have  been  apt  to  do  two  months  previously. 
She  could  fully  extend  her  fingers,  walk  several  miles  a  day, 
write  with  tar  greater  certainty  and  ease,  and  eat  at  a  boarding- 
house  table  without  exciting  comment.  Her  limbs  still  twitch 
somewhat  immediately  before  going  to  sleep,  and,  in  the  pres- 
ence of  strangers  or  when  unduly  excited,  she  still  shows  some 
spasmodic  movements  of  the  face  and  shoulders.  When  calm 
she  is,  however,  perfectly  composed  and  almost  entirely  free 
from  convulsive  movements.  She  considers  herself  as  practically 
cured  ;  but  I  suspect  that  time  and  some  further  operative  work 
upon  the  eye-muscles  will  be  demanded  before  complete  restora- 
tion to  health  is  effected. 

During  tlie  past  seven  years  this  patient  has  not  been  able 
to  come  to  New  York  to  complete  the  work  that  I  began  upon 
her  eye-muscles.  She  has,  however,  improved  steadily  in  her 
physical  and  nervous  condition.     She  writes  me  several  letters 
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each  year,  in  ink,  and  reports  that  she  continues  to  be  practi- 
cally free  from  all  chorea,  although  still  somewhat  nervous  when 
tired  or  excited. 

As  I  regard  this  case  as  one  of  the  most  distressing  and 
typical  cases  of  chronic  chorea  ever  reported,  it  may  be  well  to 
state  that  the  patient  is  well  known  to  Prof  A.  M.  Phelps, 
M.D.,  and  Prof.  J.  W.  Wright,  M.D.,  of  this  city,  and  Profes- 
sor Woodward,  M.D.,  of  Burlington,  Yt.  She  has  also  been 
seen  by  many  members  of  the  profession,  both  from  this  city 
and  distant  States,  during  her  treatment  in  my  office. 

During  the  Avhole  treatment  of  this  patient  no  drugs  have 
been  employed,  and  the  photographs  that  I  published  in  my 
work  on  nervous  diseases  are  from  untouched  negatives.  I 
attribute  to  the  static  applications  the  rapid  relief  of  the  con- 
tractured  state  of  the  fingers  and  the  improvement  in  her 
general  strength ;  but,  from  many  facts  observed  during  my 
treatment  of  her,  I  am  convinced  that  the  relief  of  the  eye- 
strain is  alone  deserving  of  whatever  credit  may  be  claimed 
for  her  recovery.  Four  weeks  before  she  was  dismissed  from 
my  care  she  read  and  sewed  continuously  for  several  days, 
and  was  immediately  precipitated  into  a  relapse,  which  as 
rapidly  subsided  when  the  cause  was  ascertained  and  its  re- 
currence prevented. 

Case  X.  Extreme  Chorea,  Accompanied  iviih  Complete 
Nervous  Prostration  that  Entailed  a  Retirement  from  all  Bitsi- 
ness  Pursuits. — Mr.  L.,  aged  35 ;  married ;  manufacturer. 
Referred  to  me  on  November  19,  1892,  by  Dr.  E.  W.  Hedges, 
of  Plainfield,  N.  J. 

Family  History:  Father  died  of  phthisis  and  mother  of 
some  kidney  disease.  Patient  has  six  children,  all  living  and 
well. 

History  of  the  Case  :  In  February,  1892,  the  patient  had 
a  "  collapse  "  while  at  his  office.  His  face  flushed,  his  head 
was  confused,  he  was  unable  to  attend  to  any  business,  and  had 
to  be  taken  home.  He  gave  up  his  business,  tried  various 
tonics,  change  of  air,  etc.,  but  was  not  materially  improved. 

At  the  time  of  his  first  visit  to  me  he  was  absolutely  unable 
to  attend  to  any  business;  the  least  excitement  disturbed  him;  he 
had  pain  in  back  of  the  head  and  eyes,  and  had  marked  choreic 
symptoms.     His  gait  was  jerky  and  very  uncertain  from  loss  of 
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control  of  the  leg--muscles.  Walking  tired  him  greatly,  although 
he  was  a  strong  and  robust-looking  man.  His  lace  was  in  con- 
stant motion  and  his  speech  very  much  impaired.  It  was  with 
difficulty  that  he  was  kept  quiet  long  enough  to  test  his  muscles 
and  eyes. 

Eije-defeds :  Under  homatropine  he  showed :  Hvper- 
metropia  and  astigmatism;  O.  D.,  +  1.25'';  O.  S.,  +  0.75''  O 
+  0.50^  (axis,  90°).  His  muscular  tests  were :  Adduction, 
20°;  abduction,  6°;  no  hyperphoria;  esophoria,  2°.  Later  he 
disclosed  a  very  high  degree  of  latent  esophoria. 

Treatment  and  Residts :  All  druos  were  discontinued. 
Glasses  were  ordered  for  constant  wear  as  follows :  O.  D.,  + 
0.50^ ;  O.  S.,  +  O.SO""  (axis,  90°).  Prisms  were  given  for  relief 
of  his  esophoria,  at  first,  as  he  disclosed  esophoria  to  a  high 
degree  very  rapidly.  Graduated  tenotomies  were  performed 
upon  both  internal  recti  within  two  weeks.  During  the  next 
four  months  each  internal  rectus  was  again  button-holed.  The 
improvement  in  this  patient  was  quite  marked  within  a  few 
weeks  after  the  first  two  tenotomies.  He  was  much  more  quiet, 
could  walk  steadily  without  fatigue,  his  speech  was  normal,  and 
his  choreic  movements  had  almost  entirely  disappeared. 

In  May,  1893,  he  had  a  slight  return  of  his  old  symptoms 
after  excessive  use  of  his  eyes,  and  was  given  prisms  for  relief 
of  some  remaining  esophoria. 

When  seen,  in  September,  1893,  he  was  feeling  well  and 
attendini*-  reoularlv  to  his  business.  Since  Januarv.  1894,  the 
patient  has  disclosed  some  latent  hyperphoria.  This  has  been 
corrected.  The  patient  has  improved  sufficiently  to  resume 
control  of  his  former  business,  and  exhibits  very  few  of  his  old 
choreic  symptoms.  He  regards  himself  as  practically  cured.  I 
have  not  examined  his  eyes  for  a  year,  but  get  very  satisfactory 
reports  from  him. 

Case  XL  Cliorea  of  Facial  JLiscIes  and  Limhs,  of  Three 
Years'  Duration. — Master  A.,  aged  11.  Referred  to  me  on 
October  22,  1890. 

Family  History  :  Motlier  had  severe  sick  headaches  until 
relieved  by  the  correction  of  hypermetropia  and  esophoria  under 
my  hands.  Father  had  chorea  until  17  years  of  age,  and  has 
always  been  very  nervous.  He  was  operated  upon  for  exo- 
phoria  by  me,  with  decided  benefit. 

9 


130  eyp:-stkain  in  health  and  disease. 

Plitliisis  is  common  among  botli  maternal  and  paternal 
ancestry.  Chorea  is  common  on  the  mother's  side.  Paternal 
relatives  are  very  nervous,  and  one  aunt  has  St.  Vitus's  dance. 

History  of  the  Case  :  When  this  patient  was  a  baby  he 
had  catarrh  of  the  stomach,  and  has  had  a  weak  stomach  ever 
since.  When  3  years  old  he  began  to  have  "  twitchings,"  which 
gradually  grew  worse,  and  have  continued,  Avithout  intermission, 
ever  since.  The  choreic  movements  are  noticeable  in  the  ex- 
tremities, but  especially  marked  in  the  face. 

Eye-defects:  Under  homatropine  he  showed:  O.  U.,  + 
0.50^  O.  S.,  +  0.5(r  C  +  0.50'^  (axis,  90°).  His  muscular  tests 
were  :  Adduction,  16°  ;  abduction,  7°  ;  sursumduction,  right,  3°; 
left,  3°  ;  no  hyperphoria ;  esophoria,  1°.  After  wearing  prisms 
for  several  weeks  he  disclosed  considerable  latent  esophoria. 

Treatment  and  Results  :  A  1°  prism  was  given  for  esophoria 
and  increased  in  strength  as  fast  as  he  showed  any  surplus  over 
the  prism.  Two  months  later  a  graduated  tenotomy  was  per- 
formed on  the  left  internus.  A  full  correction  for  his  refraction 
was  also  given  for  constant  wear.  For  some  weeks  after  this 
operation  there  was  a  marked  improvement  in  the  choreic 
symptoms,  but  a  relapse  soon  occurred,  and  esophorial  prisms 
were  again  put  on,  with  marked  benefit. 

February  26,  1891.  Ten  weeks  after  the  first  operation 
the  right  internus  was  divided. 

March  5th.  Patient  showed  no  choreic  symptoms  and 
looked  like  a  different  boy.  His  muscular  tests  are:  Adduction, 
32°  ;  abduction,  8°  ;  no  hyperphoria  ;  esophoria,  \°.  Shice  last 
note  this  patient  has  been  relieved  of  all  choreic  disturbances, 
as  far  as  is  known. 

Case  XII.  Chronic  Chorea  v:{fh  Marked  Impairment  of 
Speech  and  Great  Difficulty  in  Walking. — Miss  U.,  aged  35; 
teacher. 

Family  History:  Father  was  myopic  and  suffered  with 
headache.  Mother  had  St.  Vitus's  dance  for  years,  and  died 
from  it.  Three  brothers  and  one  sister  have  headaches  and  wear 
glasses.     One  cousin  on  each  side  is  in  an  insane-asylum. 

History  of  the  Case :  When  a  child  this  patient  suffered 
from  headache.  For  seven  years  patient  worked  very  hard  at 
teaching,  and  suffered  from  gastric  trouble. 

In  May,  1892,  she  broke  down  completely  with  nervous 
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prostration  and  chorea.  She  could  talk  but  Httle,  and  that 
with  difficuhy.  Her  limbs  were  so  much  affected  that  she 
could  hardly  control  them  enough  to  walk.  She  was  sent 
to  Colorado  for  a  year,  returning-  in  July,  1S93,  not  much 
improved. 

At  the  date  of  her  first  visit  to  me  she  walked  difficultly. 
Her  speech  was  very  slow  and  jerky,  and  her  sister  states  that 
her  mind  is  failing  very  noticeably.  There  is  a  fine  tremor  of 
the  muscles,  which  is  felt  wherever  she  is  touched,  but  no 
marked  convulsive  movement. 

Eye-defect-^  :  Under  atropine  she  showed :  Hvpermetropia 
and  astigmatism  ;  O.  D.,  +  0.25  C  +  0.25"  (axis.'90=);  O.  S., 
-f  0.50'  C  +  0.50*^  (axis,  90°).  Her  muscular  tests,  at  the  first 
examination,  were :  Adduction,  16°  ;  abduction,  -i^  ;  no  hvper- 
phoria ;  esophoria,  2?°.  Within  two  days,  however,  while 
wearing  a  6°  prism,  she  showed  8°  of  esophoria,  with  uncon- 
querable homonymous  diplopia.  Later  on  she  disclosed  a  high 
degree  of  latent  esophoria. 

Treatment  and  Results:  Glasses  were  given  for  constant 
wear  to  correct  her  astigmatism,  and  within  a  week  a  graduated 
tenotomy  was  performed  upon  each  internal  rectus. 

She  began  to  improve  soon  after  these  operations ;  was 
much  quieter,  talked  better,  slept  well,  and  began  to  walk 
regularly  every  day.  As  more  esophoria  became  manifest,  prisms 
were  given  and  gradually  increased  in  strength.  Two  weeks 
after  the  first  operation  a  graduated  tenotomy  was  again  done 
on  the  right  internus. 

One  week  later  her  tests  were:  Adduction,  26°  ;  abduction, 
6°    +:  no  hyperphoria ;  esophoria,  1°, 

At  this  time  she  reported  that  she  was  sleeping  eight 
hours  every  night,  walking  from  two  to  eight  miles  a  day,  and 
feeling  much  less  nervous.  She  talked  naturally,  unless  un- 
usually excited,  and  controlled  her  limbs  perfectly.  She  was 
allowed  to  return  home,  with  instructions  not  to  begin  any  eye- 
work  for  at  least  three  months. 

The  change  in  the  facial  expression  of  this  patient,  as  well 
as  in  her  walking,  talking,  and  general  demeanor,  that  had 
occurred  in  less  than  six  weeks  was  so  marked  as  to  excite  the 
greatest  surprise  among  those  who  had  met  her  when  suffering 
from  her  nervous  malady. 

Although  I  did  not  regard  the   latent   eso[)horia    in   this 
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case  as  fully  corrected,  yet  the  physical  condition  of  the  patient 
had  so  improved  that  I  deemed  it  best  to  wait  several  months 
before  any  further  investigation  of  her  remaining  heterophoria. 
Subsequently  this  patient  was  taken  violently  ill  at  her  distant 
home  and  has  never  returned  to  complete  her  eye-treatment. 

Case  XIIT.  Frightful  Contortions  of  Face  and  Incessant 
Jerldng  of  Head  for  Two  Years. — Mr.  D.,  aged  42;  married; 
contractor. 

FamiJjj  History  :  Father  living,  aged  80.  Mother  died  of 
cancer.  One  sister  died  of  phthisis.  One  sister  has  severe 
headaches.  One  child,  aged  12,  has  sick  lieadaches.  One 
brother  died  of  paresis.  One  brother  died  of  mental  trouble 
"due  to  sun-stroke." 

History  of  the  Case :  This  patient  had  suffered  from  head- 
aches, more  or  less  frequently,  all  of  his  life,  but  for  the  past 
two  years  they  have  been  practically  constant.  One  day  out  of 
three  the  headache  is  liable  to  be  very  severe.  The  pain  is 
increased  by  overwork,  reading,  or  excitement. 

Two  years  ago  he  developed,  very  suddenly,  an  attack  of 
dizziness.  He  then  weighed  two  hundred  pounds.  Chorea 
gradually  developed  until  it  became  extreme.  At  no  time  has 
there  been  any  paralysis  or  loss  of  power.  For  over  eighteen 
months  he  has  been  jerking  violently  in  his  face,  arms,  and 
legs.  He  has  consulted  many  pliysicians,  without  any  marked 
improvement.  The  jerking  movements  are  more  violent  in  the 
forenoon  than  later  in  the  day.  and  more  in  cold  weather  than 
in  warm.  He  has  lost  fifty-five  pounds  in  weight.  He  sleeps 
and  eats  well.  He  has  to  use  cathartics  and  injections  to 
overcome  extreme  constipation. 

This  patient  was  a  very  prominent  man  in  political  circles. 
He  had  spent  large  sums  of  money  in  consulting  numerous 
physicians,  and  his  case  had  been  a  great  puzzle  to  all  the  med- 
ical men  who  had  examined  him.  One  of  his  friends  sent  a 
communication  to  me,  before  1  had  treated  the  patient,  that  "if 
anything  could  be  done  for  this  patient  by  eye-treatment  it  would 
be  a  miracle." 

This  patient  had  had  no  eye-symptoms.  The  jerking  of 
his  facial  muscles  and  his  head  was  so  extreme  as  to  make  it 
very  difficult  to  make  satisfactory  tests  of  his  eye-muscles, — in 
fact,  his  head  had  to  be  held  firmly  in  the  grasp  of  an  assistant 
before  anv  tests  could  be  made. 
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Eye-tests  :  Prior  to  the  use  of  atropine  this  patient  showed 
an  apparent  myopia  of  1.25  in  the  right  eye;  emmetropia  in 
left  eye;  no  hyperphoria;  esophoria,  2°;  adduction,  17°;  ab- 
duction, 6°.  After  the  instillation  of  homatropine  the  following- 
tests  were  observed:  O.  D.  V.,  |^,  made  ^^  by  —  0.50*0 
—  0.50^  (axis,  180°) ;  O.  S.  V.,  f^,  made  ||  by  +  b.50^  Under 
the  judicious  use  of  prisms  this  patient  disclosed  a  high  degree  of 
latent  esophoria  with  homonymous  diplopia,  and  no  abduction. 

Treatment  and  Results  :  This  patient  was  ordered  a  full 
correction  for  his  refractive  errors  for  constant  use.  A  gradu- 
ated tenotomy  was  done  upon  his  right  internal  rectus,  the 
immediate  results  of  which  were  that  he  showed  exophoria  of 
1°  with  abduction  of  11°.     Later  he  showed  orthophoria. 

Within  twenty-four  hours  there  was  a  wonderful  decrease 
in  his  jerking  movements.  Eye-tests  could  be  made  upon  the 
patient  without  holding  his  head.  Four  days  after  the  opera- 
tion patient  reported  that  he  had  taken  no  cathartic  and  his 
bowels  were  perfectly  regular.  "Within  a  month  he  was  almost 
free  from  chorea. 

For  nearly  three  years  tliis  iiatlent  has  been  ausolutely  ivell. 
No  further  operative  work  has  been  required  upon  his  eye- 
muscleS.  He  is  transacting  his  large  business  without  ill  effects 
upon  his  health.  The  removal  of  his  glasses  causes  him  imme- 
diate discomfort. 

Case  XIV.  Terrific  Jerking  of  the  Head  and  Face,  with 
only  Slight  Spasmodic  Movements  of  the  Arms  and  Legs. — Mr. 
S.,  34  years  old  ;   single  ;  cigar-manufacturer. 

Family  History :  The  patient  seemed  to  be  very  uncertain 
regarding  his  ancestry  and  the  diseases  that  had  developed 
among  them.  Mother  died  of  paralysis.  Sisters  have  head- 
aches.    No  phthisis. 

History  of  the  Case:  This  patient  was  a  cigar-maker  that 
lived  in  one  of  the  cities  in  the  western  part  of  New  York 
State.  He  had  been  perfectly  well  up  to  six  months  prior  to 
his  visit  to  my  office.  Fifteen  years  aoo  he  had  a  venereal  sore, 
followed  by  suppurating  glands  in  the  groin.  He  has  never 
had  any  eruptions  of  tlie  skin,  sore  throat,  or  falling  of  the 
hair. 

Six  months  ago  he  began  to  have  a  twitching  in  the  mus- 
cles of  the  neck  and  pain  in  the  back,  between  the  shoulders. 
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This  condition  grew  rapidly  worse  until  he  had  terrific  jerkings 
of  the  muscles  of  the  neck  and  face,  with  a  pain  running  down 
the  spine  as  far  as  the  lumbar  region.  The  arms  and  legs  were 
only  occasionally  aifected  to  a  slight  degree. 

As  the  possibility  of  syphilis  was  suspected,  he  was  treated, 
for  awhile  before  I  saw  him,  with  iodides  and  mercurials.  No 
improvement  followed,  and  syphilitic  treatment  was  abandoned. 
He  then  underwent  a  course  of  electrical  and  massage  treatment, 
without  benefit.  Arsenic  and  all  other  therapeutic  remedies 
proved  of  no  value  in  his  case. 

When  sitting  down  or  remaining  quiet  his  convulsive  move- 
ments were  only  moderate  in  severity,  but  when  he  attempted  to 
Avalk  the  distortions  and  grimaces  of  his  face  and  the  violent 
jerkings  of  his  head  w-ere  distressing  to  witness. 

As  he  was  considered  a  very  remarkable  case  by  the 
doctors  whom  he  had  consulted,  and  as  no  improvement  had 
followed  their  efforts,  he  was  referred  to  me  for  diagnosis  and 
treatment.  He  stated  to  me,  on  the  first  interview,  that  the 
only  improvement  from  the  various  forms  of  treatment  which 
he  had  tried  was  that  he  could  walk  one  short  block,  sometimes, 
without  a  violent  attack  of  jerking.  On  arrival  in  New  York 
City  he  obtained  lodging  in  a  hotel  two  blocks  from  my  office. 
On  the  second  morning,  while  coming  to  my  office,  he  was 
seized  with  one  of  his  paroxysms  on  the  street  and  was  arrested 
by  a  policeman  on  account  of  the  grimaces  of  his  flice  and  the 
violent  jerking  of  his  face,  head,  and  neck. 

Eye-tests  ':■  Patient  had  normal  vision  in  each  eye,  but  tol- 
erated a  weak  spherical  glass  (+  0.50*).  He  showed  only: 
Esophoria,  J°  ;  no  hyperphoria  ;  adduction,  32°;  abduction,  8°. 
After  the  instillation  of  homatropine  he  showed,  in  each  eye, 
latent  hypermetropia  of  2.50  diopters. 

In  spite  of  his  high  abduction  I  suspected  the  existence 
of  latent  esophoria.  Under  the  judicious  use  of  prisms  he  soon 
disclosed  (while  wearing  6°  of  prism)  esophoria  of  8°  with 
abduction  of  2°. 

Treatment  and  Results  :  This  patient  had  not  sufficient 
means  to  remain  in  New  York  for  treatment.  I  therefore 
ordered  for  him  +  1-50^,  O  3^  prism,  base  out,  over  each  eye, 
and  I  instructed  him  to  wear  his  spectacles  constantly.  I 
advised  him,  also,  to  consult  a  local  oculist  at  his  home,  from 
time  to  time,  who  had  been  personally  under  my  care  and  who 
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could  report  to  me  the  eye-tests  of  the  patient  as  often  as  he 
deemed  it  necessary  to  do  so. 

Within  two  weeks  the  spasmodic  movements  had  practi- 
cally ceased. 

For  nearly  nine  months  no  return  of  his  terrible  affliction 
has  occurred.  He  was  wearin"-  the  same  o-lass  as  ori^inallv 
prescribed,  although,  in  my  judgment,  the  spherical  glass  ought 
to  have  been  increased  and  the  prisms  discarded,  after  a  radical 
relief  of  his  esophoria  by  a  tenotomy  upon  an  intern  us. 

He  then  was  persuaded  by  a  local  oculist  to  have  both 
interni  operated  upon.  Plain  spherical  glasses  (-f-  1.50)  with- 
out prisms  were  then  ordered  for  constant  use. 

This  patient  called  at  my  office  on  April  15,  1897,  and 
reported  that  the  cure  was  complete.  He  showed  not  even  a 
trace  of  facial  movement  and  Ins  eye-tests  were  practically  nor- 
mal so  far  as  heterophoria  was  concerned.  The  patient  said 
that  his  recovery  was  regarded,  b}'  all  who  had  known  him 
when  afflicted,  as  miraculous.    - 


CHAPTER   V. 

SLEEPLESSNESS;    SOME   FACTS   RELATING  TO  ITS 
CAUSES   AND    CURE. 

A  PERSISTENT  loss  of  sleep  is  generally  recognized,  and 
properly  so,  as  one  of  the  most  dreadful  of  human  afflictions. 

Tlie  recuperation  of  vital  forces  that  takes  place  during 
peaceful  slumber  constitutes  the  basis  of  both  mental  and  phys- 
ical health.  '•  Tired  nature's  sweet  restorer — balmy  sleep  " — 
comes,  from  natural  causes,  as  an  unbidden,  but  welcome,  guest 
to  the  many  that  would  otherwise  be  unable  to  bear  the  burdens 
of  each  day. 

To  those  who  are  robbed  of  sleep,  however,  from  causes 
that  may  appear  obscure,  the  struggle  of  life  sooner  or  later 
ends  in  physical  or  mental  disease.  It  entails  upon  them  too 
often  the  distressing  results  of  the  opium  or  chloral  habit,  and, 
in  many  instances,  a  sudden  termination  of  their  misery  by 
suicide. 

There  is  probably  no  physical  condition  that  the  educated 
physician  is  so  often  unable  to  combat  successfully  as  a  persistent 
tendency  toward  insomnia. 

Many  thousands  of  sufferers  of  this  class  are  to-day  exiled, 
through  medical  advice,  from  their  business  interests, — traveling 
for  needed  rest  or  enduring  a  wretched  existence  in  uncongenial 
surroundings,  far  from  their  homes  and  friends,  too  often  at 
sacrifices  that  they  can  ill  afford  to  bear. — simply  because  medi- 
cine, in  their  special  case,  has  proved  incapable  of  combating 
an  inability  to  obtain  the  eight  hours  of  peaceful  slumber  that 
health  demands. 

Again,  it  is  chiefly  among  the  intelligent  and  educated 
classes  that  this  form  of  suffering  is  encountered. 

Those  by  whom,  in  consequence  of  their  mental  endow- 
ments, the  greatest  successes  might  be,  and  often  have  been, 
achieved ;  by  whom  the  greatest  pleasure  can  be  obtained  out 
of  life  and  alike  bestowed  upon  others  by  their  mental  and 
social  prominence ;  upon  whom  the  greatest  responsibilities  are 
of  necessity  imposed,  and  in  whom  the  greatest  capabilities  of 
suffering  and  patient  enduring  exist — these  are  too  often  the 
(136) 
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ones  that  turn,  in  their  despair,  to  the  physician  for  relief  from 
this  dread  enemy  that  shatters  hope,  paralyzes  industry,  impairs 
the  judgment,  imperils  large  financial  enterprises,  embitters  life, 
and  casts  a  gloom  over  their  present  and  their  future. 

The  explanation  of  the  fact  that  brain-workers  (as  distin- 
guished from  muscle-workers)  are  peculiarly  disposed  to  insom- 
nia lies  chiefly  in  the  constant  strain  imposed  upon  the  organ  of 
the  mind ;  but  this  does  not  necessarily  justify  the  conclusion 
(too  frequently  arrived  at  by  medical  men)  tliat  the  brain-cells, 
or  the  blood-vessels  that  feed  the  brain-cells,  are  the  seat  of 
actual  disease. 

At  the  risk  of  incurring  criticism  for  repetition,  I  feel  that 
I  cannot  impress  my  readers  too  frequently  with  the  physiolog- 
ical fact  that  any  expenditure  of  nervous  energy  in  excess  of 
that  generated  from  day  to  day  (irrespective  of  where  the  ex- 
cessive expenditure  occurs)  may  in  time  so  deplete  the  reserve- 
capital  of  nerve-force  in  any  individual  as  to  embarrass  the 
workings  of  some  part  or  parts  of  tlie  nervous  system  without 
any  actual  disease  being  present.^  The  result  of  this  temporary 
"  nervous  bankruptcy"  is  peculiarly  apt  to  disclose  itself  in  some 
derangenipnt  of  the  normal  function  of  the  weakest  part, — as 
an  echo  is  heard  far  from  the  source  of  the  echo. 

Let  us  cite,  as  an  apt  illustration  of  what  I  mean,  one  of 
our  every-day  experiences  : — 

An  upright  businessman,  with  a  stated  income,  has,  from 
certain  extravagances,  etc.,  spent  not  only  in  excess  of  his 
income  for  many  years,  but  has  gradually  encroached  upon  his 
capital.  He  grows  moody,  reticent,  and  irascible;  and  becomes, 
almost  imperceptibly,  an  altered  man.  His  friends,  ignorant  of 
the  cause  of  the  change,  gradually  become  distant  and  fewer  in 
number.  Social  estrangements,  domestic  unhappiness,  a  general 
loss  of  esteem,  and  many  other  complications  then  begin  to 
arise,  day  by  day  and  month  by  month,  until  the  individual 
ftiUs  from  the  high  position  that  he  once  occupied  with  warrant- 
able pride.  Now,  what  has  caused  this  fall,  and  what  is  the 
remedy]  Unquestionably,  to  every  thinking  mind,  the  initial 
and  underlying  foctor  in  all  the  ultimate  results  would  be  the 
excessive  expenditure  of  money.  The  cure,  moreover,  lies  in 
stopping  the  initial  cause,  with  the  hope  that  time  and  prudent 

*  The  closing-  pages  of  a  preceding  section  (pages  16  and  17)  cover  this  argument  in 
a  more  exhaustive  manner. 
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living  will  restore  not  only  the  impaired  business  capital,  bnt 
likewise  the  cheery  nature  and  honest  manhood  that  originally 
gained  the  individual  his  liigh  position,  and  that  can  alone 
restore  it  to  him. 

The  reader  may  possibly  fail,  at  first,  to  see  the  application 
of  this  illustration  to  the  subject  at  issue.  He  will  see  it  in  a 
clearer  light  when  I  submit  the  following  proposition,  which  I 
shall  endeavor  to  sustain  by  a  report  of  cases  that  have  come 
under  my  observation.  This  proposition  I  would  present  as 
follows: — 

Clinical  evidence  goes  to  show  that  a  large  jjJ'oportion  of 
subjects  affected  icith  persistent  insomnia  of  long  standing  suffer 
from  some  congenital  defect  of  the  eyes  themselves  or  from  an 
improper  adjustment  of  the  muscles  that  move  the  eyes. 

In  many  incurable  cases  of  insomnia  this  constitutes  the 
underlying  factor  that  entails  an  excess  of  nervous  expenditure 
from  the  date  of  birth  until  death  (if  not  properly  rectified). 
In  time  it  materially  tends  to  exhaust  the  normal  reserve-capital 
of  nervous  force  of  the  individual. 

When  we  stop  to  reflect,  we  can  understand  how  every 
letter  on  a  printed  page,  as  well  as  every  object  on  the  street  or 
in  our  homes  that  we  become  cognizant  of  by  the  sense  of 
sight,  requires  a  more  or  less  perfect  adjustment  of  the  compli- 
cated muscular  apparatus  that  so  regulates  the  eyes  in  relation 
to  each  other  as  to  enable  them  to  see  with  both  and  yet  per- 
ceive but  a  single  image. 

The  total  aggregate  of  such  visual  perceptions,  during  the 
sixteen  hours  of  each  day  that  we  use  the  eyes,  is  enormous ; 
and  it  means  a  proportionate  number  of  accurately-performed 
adjustments  of  two  cameras  (the  eyes)  upon  a  single  object, 
performed  often  with  marvelous  rapidity  and  involving,  in  many 
of  the  adjustments,  a  complete  change  of  combinations  in  the 
eye-muscles  that  are  successively  brought  into  play.  It  is  not 
much  of  a  task  to  lift  a  penny  once,  hut  no  living  being  could 
lift  a  penny  a  million  times  each  day. 

Now.  nature  has  so  accurately  balanced  the  relative  power 
of  each  of  the  various  eye-muscles  in  a  perfectly-constructed 
being,  and  has  so  beautifully  constructed  the  eyes  as  regards 
their  focus,  that  the  expenditure  of  nerve-power  (in  the  case  of 
such  an  individual)  required  to  perform  the  necessary  eye-move- 
ments throughout  each  day  is  reduced  to  a  minimum,  although 
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necessarily  very  large  as  compared  to  tlie  amount  expended 
upon  any  other  organ  in  the  body. 

But,  when  the  adjustment  of  the  eye-muscles  or  the  con- 
struction of  the  eyes  themselves  is  so  imperfect  that  the  main- 
tenance of  single  vision  (when  both  eyes  are  simultaneously 
used)  is  the  result  of  an  excessive  expenditure  of  nerve-force  (far 
greater  than  nature  intended  in  many  cases),  any  individual  so 
afflicted  begins  from  birth  either  to  draw  from  the  "  reserve- 
capital  of  nerve-force"  that  nature  has  stored  up  for  emergen- 
cies, or  the  eyes  must  be  run  at  the  expense  of  a  proper  nerve- 
supply  to  some  other  part  (Peter  being  robbed  to  pay  Paul). 

As  I  liave  said  before,  in  a  preceding  chapter,  three  factors 
enter  into  the  proposition  as  to  how  long  a  time  can  elapse 
before  the  serious  influences  of  such  a  leak  of  nervous  energy 
will  be  felt  in  any  given  case  where  the  eyes  or  the  eye-muscles 
are  abnormal :  1.  How  much  excess  of  energy  over  the  normal 
amount  is  required  to  compensate  for  the  defects  connected  with 
tlie  sense  of  sight.  2.  How  much  "  reserve-capital  "  of  nerve- 
force  the  individual  starts  out  in  life  with.  3.  How  much 
nerve-force  tlie  individual  can  Generate  dav  bv  dav  to  meet  the 
daily  expenditure. 

A  person  inheriting  one  hundred  thousand  dollars  at  birth 
could  have  expended  upon  him  one  thousand  dollars  per  year 
in  excess  of  his  income  without  feeling  the  lack  of  money  for 
one  hundred  years ;  but  if  the  excess  of  expenditure  be  in- 
creased to  five  thousand  dollars  over  his  income,  bankruptcy 
would  stare  him  in  the  face  when  he  attained  his  majority. 

A  serious  defect  of  construction  in  one  or  both  eyes,  or  a 
decided  tendency  of  one  or  both  eyes  to  deviate  from  parallelism 
with  its  fellow,  may  entail  upon  an  individual  a  leakage  of 
nervous  force  that  is  apt  to  produce,  in  time,  very  sad  results 
upon  the  general  health. 

It  is  not  my  intention  in  this  article  to  ignore  the  fact  that 
many  cases  of  sleeplessness  can  apparently  be  attributed  to  over- 
work, business  cares,  anxiety,  or  similar  forms  of  nervous  strain 
as  one  of  the  factors  in  its  causation.  Neither  would  I  over- 
look the  fact  that  organic  disease  of  the  kidneys  and  diabetes 
often  manifest  their  onset  by  a  persistent  tendency  toward 
wakefulness.  I  desire  simply  to  emphasize  the  fact  that  eye- 
strain constitutes  (in  a  large  proportion  of  such  cases)  a  factor 
tliat  is  often  unrecognized  or  ignored  by  medical  men. 
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The  field  of  the  oculist  is  of  necessity  a  large  one.  It  will 
not  be  restricted  by  a  wider  dissemination  of  knowledge  of  the 
apparatus  of  sight  among  the  body  of  general  practitioners. 

Within  the  next  twenty  years  we  will  see  every  specialist 
of  note  in  nervous  diseases  more  or  less  expert  in  testing  refrac- 
tion for  himself,  and  determining,  without  outside  aid,  the  exist- 
ence of  defective  equilibrium  of  eye-muscles.  He  need  not  be 
an  oculist,  in  the  true  acceptation  of  that  term.  Diseases  of  the 
eye  properly  belong  to  a  specialty,  and  are  best  treated  by  those 
who  see  the  most  patients  of  that  class.  But  the  nervous 
specialist  should  know,  and  sooner  or  later  will  be  forced  to 
know,  whether  his  patient  has  near-sightedness,  far-sightedness, 
or  astigmatism  to  complicate  matters,  and  if  the  eyes  tend  to 
deviate  from  their  normal  and  physiological  conditions.  Tlie 
more  he  studies  these  conditions,  the  more  will  he  find  to  in- 
terest him,  and  much  to  relieve  that  is  now  too  often  unrecog- 
nized in  the  sufferers  who  apply  to  him  lor  aid.  He  will  cease 
to  give  pills  to  patients  with  from  tlu'ee  to  twenty  poisonous 
alkaloids  combined,  on  the  principle  that  the  sportsman  adopts 
when  he  uses  a  handful  of  shot,  hoping  that  one  may  perchance 
kill  his  bird.  He  will  study  his  cases  more  intelligently,  and 
delve  less  into  works  of  therapeutic  speculation.  This  view  is 
not  Utopian,  or  visionary;  neither  is  it  the  result  of  rash  en- 
thusiasm ;  but  is  an  earnest  conviction  that  has  come  after  years 
of  patient  inquiry  and  careful  observation  in  a  large  number  of 
patients  suffering  from  nervous  derangements. 

The  time  has  passed,  I  think,  when  the  blindness  of  preju- 
dice against  the  views  advocated  in  this  work  holds  sway  as 
strongly  as  in  the  past  among  the  leading  minds  of  the  medical 
profession.  From  many  sources,  both  here  and  abroad,  abun- 
dant confirmatory  evidence  of  the  truth  of  this  doctrine  is  being 
published  from  time  to  time,  showing  conclusively  that  defects 
of  the  eyes  and  eye-muscles  do  constitute  an  important  factor 
in  the  causation  of  many  forms  of  obscure  nervous  diseases. 
Those  wlio  still  oppose  this  view  most  vehemently  have,  in 
many  instances,  shown  by  their  writings  gross  ignorance  of  the 
methods  employed  to  decide  the  points  at  issue. 

It  took  Lister  and  his  followers  some  ten  years  to  teach  the 
profession,  if  the  antiseptic  method  was  to  be  tested  as  a  basis 
for  adverse  criticism  or  for  the  benefit  of  suffering  humanity, 
that   the   operator  must   clean   his   finger-nails;    that  he  must 
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also  wash  his  hands  with  great  care,  make  his  knives  aseptic, 
and  follow  out  the  published  plan  of  procedure  with  due 
regard  to  detail  before  the  results  obtained  could  be  worthy 
of  publication  or  in  any  way  reliable  as  a  basis  of  scientific 
deduction. 

To  what  extent  the  leaders  of  the  medical  fraternity  will- 
ingly lend  their  ears  and  give  their  earnest  support  to  any  new 
method  of  treatment  [provided  it  consists  of  a  drug,  or  a  sub- 
cutaneous injection  of  an  agent  whose  component  ingredients 
are  unknown  and  which  is  adopted  purely  on  faith]  has  been 
demonstrated  during  the  past  few  years  in  a  way  that  now  bids 
fair  to  subject  such  child-like  credulity  to  ridicule,^  if  the  ill 
results  to  humanity  do  not  in  time  justify  merited  condemnation 
and  rebuke. 

On  the  other  hand,  any  system  of  treatment  that  is  based 
upon  facts  which  can  be  determined  with  tlie  same  scientific 
precision  as  the  computation  of  an  astronomical  problem,  that 
is  supported  by  well-recognized  physiological  laws,  that  has 
yielded  and  is  yielding  daily  relief  to  many  individual  cases 
culled  from  suft'ering  humanity  which  medicines  have  failed  to 
afford,  that  has  lived  and  steadily  made  progress  year  by  year 
in  the  face  of  bitter  and  organized  opposition — such  a  system 
of  treatment  cannot  now  be  anniliilated  by  ridicule  as  a  sub- 
stitute for  scientific  argument  or  impeded  in  its  progress  by  the 
condemnation  of  those  who  have  had  no  experience  in  it. 

Not  long  ago  a  famous  orator  told  the  following  fable : — 

'•  A  well-fed  horse  who,  in  his  greed,  scattered  grain  upon 
the  floor  of  his  stall  became,  in  consequence,  the  constant  com- 
panion of  a  rooster,  who  picked  up  the  scattered  oats.  One  day 
the  rooster  suggested  that  friendly  relations  were  desirable  and 
would  be  put  on  a  much  firmer  basis  by  the  existence  of  a 
solemn  agreement  between  them.  The  horse  assented,  and,  on 
asking  the  basis  of  the  compact,  was  told  that  it  should  read : 
'Neither  of  ns  shall  step  on  tJte  otlier^s  feety 

I  do  not  desire  to  carry  out  in  full  what,  to  my  mind, 
might  be  the  true  application  of  this  fable.  None  of  us  desires 
to  stir  up  discord  if  important  facts  can  be  insured  a  fair  hearing 
without  recourse  to  asperity  ;  but  the  establishment  of  a  great 
truth  cannot  be  crushed  by  being  "  stepped  upon." 

'  I  refer  to  the  injectious  subcutaneous!}'  of  certain  animal  extracts  that  are  to-day 

practically  abandoned. 
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I  do  not  purpose  to  discuss  here  at  any  lengtli  the  optical 
problems  (often  veiy  difficult  to  solve)  which  are  liable  to  be 
encountered  in  subjects  who  suffer  from  serious  nervous  disturb- 
ances of  the  functional  type.  Xeither  is  it  my  intention  to 
review  here  the  work  that  has  already  been  done  in  this  field 
by  the  employment  of  methods  now  in  vogue,  old  or  new. 

It  may  be  well,  however,  for  me  to  mention,  in  this  connec- 
tion, a  few  of  the  reasons  why,  in  my  judgment,  the  treatment 
of  the  eyes  has  totally  failed,  in  the  hands  of  some  observers,  to 
relieve  or  modify  some  nervous  conditions  that  had  withstood 
judicious  medication  for  years,  and  why  it  is  that,  subsequently, 
in  more  experienced  hands,  treatment  oi'  the  same  patients, 
directed  to  the  eye-muscles,  has  led  not  infrequently  to  the 
happiest  results. 

1.  I  would  call  attention  to  the  fact  that  2:)reconceived  iio- 
tlons  about  old  methods  must  be  abandoned  loithout  prejudice 
when  a  new  method  is  to  be  tried. 

2.  Each  observer  must,  of  necessity,  make  himself  ihor- 
ougldy  famiJiar  vnth  all  the  details  of  the  method  which  he  pur- 
poses to  em])loy  before  he  is  competent  to  decide  lyro  or  con 
respecting  its  merits.  This  cannot  be  done  exclusively  by  read- 
ing. No  one  can  describe  with  the  pen  the  many  intricacies 
that  are  apt  to  arise  in  solving  complex  optical  problems.  It  is 
certainly  not  beneath  the  dignity  of  even  an  eminent  man  to 
learn  (by  personal  observation  of  the  work  of  another  whom  he, 
perhaps,  thinks  is  misled,  and  by  timely  suggestions  thus  ob- 
tained) how  facts  that  bear  upon  successful  treatment  may  be 
determined  that  were,  perhaps,  at  first  obscure  and  difficult  to 
ascertain. 

3.  With  a  full  knowledge  of  the  method,  its  intricacies, 
and  its  difficulties,  conclusions  should  never  be  too  hastily  arrived 
at  in  any  given  case.  It  is  always  "  better  to  be  sure  than 
sorry."  Those  who  have  had  the  largest  experience  may  occa- 
sionally make  mistakes  in  judgment  when  a  peculiarly  complex 
problem  is  presented  for  solution.  How  much  easier  is  it,  there- 
fore, for  one  with  a  limited  experience  to  fall  into  error !  The 
story  is  told  that  a  selection  of  a  pilot  for  a  vessel  laden  with 
precious  merchandise,  which  was  to  enter  a  harbor  full  of 
sunken  ledges  and  sand-bars,  was  once  being  made.  One  by 
one  the  applicants  told  a  tale  of  uninterrupted  successes.  Fi- 
nally one  pilot  was  accepted  simply  because  he  said:   "I  ought 
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to  know  the  channel,  as  I've  wrecked  a  ship  on  every  rock  in 
this  harhor." 

So  it  is  with  many  cases  of  epilepsy,  chorea,  insanity,  in- 
somnia, neuralgia,  headaches,  and  kindred  nervous  affections. 
These  patients  have,  as  a  rule,  acquired  and  constantly  prac- 
ticed from  birth  certain  faulty  comhinations  of  the  various 
eye-muscles,  in  order  to  enable  them  to  use  the  eyes  together. 

They  are  often  able,  by  the  aid  of  such  unnatural  combina- 
tions, to  simulate  a  condition  of  apparent  equilibrium  of  adjust- 
ment of  the  eyes,  although  a  very  serious  expenditure  of  nerve- 
force  may  be  demanded  of  them  in  order  to  do  so.  They  are 
naturally  unconscious  of  tlie  eye-strain,  because  they  think 
everybody  does  as  they  do,  in  order  to  see.  They  often  have 
no  eye-symptoms.  They  practice  these  "tricks  of  adjustment" 
instinctively,  not  as  an  act  of  volition  ;  and  they  have  generally 
to  be  tauo'ht.  bv  the  aid  of  prismatic  i^iasses  and  other  recog- 
nized  steps,  to  abandon  them  and  thus  to  disclose  the  actual 
maladjustment  of  their  eye-muscles,  which  has  entailed  upon 
them  this  long-continued  leak  of  nerve-force,  and.  later  on,  an 
abnormal  reflex  excitability  of  the  nerve-centers. 

They  are  not  unlike  a  tortuous  and  difficult  channel  in 
which  the  hidden  difficulties  to  surmount  do  not  always  disclose 
themselves  upon  the  surface.  They  demand,  and  generally 
repay,  a  careful  and  scientific  scrutiny  into  the  adjustment  of 
the  ocular  muscles  and  latent  errors  in  refraction.  They  re- 
quire time  and  great  patience  on  the  part  of  the  observer,  as 
well  as  skill. 

4.  The  old  methods  of  testing  the  eye-muscles  will  have  to 
be  abandoned  at  no  distant  date.  A  phorometer  is  now  essen- 
tial to  all  accurate  work.  Moreover,  the  separate  muscles 
should  be  individually  tested  and  their  power  accurately  meas- 
ured. 

Xot  long  since,  a  physician,  who  had  twice  collapsed  from 
nervous  prostration  and  insomnia  at  the  very  threshold  of  his 
professional  labors,  came  to  me  for  advice.  He  sliowed,  at  in- 
tervals, an  apparent  condition  of  ecjuilibrium  in  the  orbits,  but 
welcomed  prisms  tor  a  deviating  tendency  of  one  eye  above  its 
fellow,  and  improved  rapidly  under  their  influence.  Within  a 
week  he  showed  unconquerable  double  images  without  his 
prism,  and  a  radical  step  for  the  correction  of  his  vertical  stra- 
bismus was  advised.     At  the  advice  of  friends  he  then  consulted 


144  EYE-STRAIN    IN    HEALTH    AND    DISEASE. 

an  oculist  of  international  repute,  who  not  only  failed  to  recog- 
nize the  fact  that  the  patient  saw  double  images,  but  even  pro- 
nounced the  eyes  normal  in  their  adjustment.  The  description 
by  the  patient  of  the  rough  and  unscientific  tests  upon  which 
that  judgment  was  made  showed  clearly  that  the  oculist  was 
either  woefully  negligent  of  his  obligations  to  the  patient  or 
incompetent  to  decide  the  point  at  issue. 

Another  patient,  upon  whom  I  liave  lately  performed  a 
graduated  tenotomy  of  the  external  rectus  muscle,  Avith  the 
happiest  results  (as  it  brought  about  a  rapid  and  complete 
restoration  to  health),  came  to  me  originally  wuth  an  eye  that 
diverged,  at  times,  when  her  vision  was  not  attentively  engaged, 
almost  to  the  outer  canthus ;  yet  she  bore  a  certificate  from  one 
of  the  leading  oculists  of  America  that  she  had  no  defect  in  the 
refraction  or  adjustment  of  the  eyes  and  that  her  terrible  head- 
aches and  difficulty  in  using  her  eyes  required  only  constitutional 
treatment. 

Hardly  a  day  now  passes  that  I  do  not  receive,  from  some 
patient,  written  testimonials  or  verbal  statements  of  the  deepest 
gratitude  for  relief  that  has  come  to  them  through  the  correction 
of  some  defect  in  the  apparatus  of  vision  (often  unsuspected  by 
the  patient);  and  the  intensity  of  their  expressions  of  gratitude 
is  unquestionably  based,  in  many  of  these  patients,  upon  the 
fact  that  drugs  had  been  administered  to  them  for  years,  accord- 
ing to  the  latest  therapeutic  theories,  without  any  perceptible 
benefits. 

One  of  my  warmest  professional  friends,  and  an  eminent 
medical  teacher, — Dr.  J.,  whose  wife  has  been  relieved  of  insom- 
nia and  some  other  nervous  symptoms  of  some  years'  standing 
bv  the  aid  of  glasses  alone, — writes  me,  in  the  exuberance  of 
his  gratitude,  as  follows  :  '•  Your  name  will  occupy  a  prominent 
place  in  our  shrine,  and  heaven  will  be  continually  besieged  to 
bless  both  you  and  yours."  (See  record  of  Case  IV  of  this 
chapter.) 

Another  patient,  at  one  time  a  hopeless  victim  to  insomnia, 
writes  me,  after  an  operation  on  an  eye-muscle  and  the  fitting 
of  proper  glasses :  "  I  cannot  trust  myself  to  think  of  what  the 
final  result  might  have  been  had  you  left  me  to  my  own  will 
last  August.  I  have  had  what  I  cannot  pay  for  in  money,  even 
if  I  could  send  you  my  check  for  a  very  large  amount." 

Ur.  II.,  an  eminent  divine  of  this  citv,  savs :   "  I  am  better 
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since  your  treatment  than  ever  before  in  my  life,  in  my  sleep, 
digestion,  pulse,  calmness,  vigor,  and  eyes." 

It  has  been  denied  most  emphatically  in  the  past  by  some 
specialists  of  prominence,  both  in  eye  diseases  and  nervous 
affections,  that  the  eves  or  the  eve-muscles  have  anv  marked 
influence  upon  nervous  diseases/  Statements  of  this  kind  are 
still  made  by  some,  both  verbally  and  in  print,  with  the  same 
vehemence  (based,  it  is  to  be  feared,  upon  bitter  prejudice  and 
partisan  feeling)  as  they  were  years  ago.  Despite  evidence 
to  the  contrary,  they  refuse  to  see  what  many  non-partisan 
minds  are  seeing  more  and  more  clearly  every  day.  They 
discard,  without  trial,  new  methods  of  research  into  complex 
ocular  problems ;  they  prohibit  tlie  use  of  instruments  (that 
alone  allow  of  an  approach  to  scientific  precision)  from  insti- 
tutions that  they  control ;  and  in  every  possible  way  they  appear 
to  try  to  mislead  the  line  of  professional  thought  from  the  main 
points  at  issue. 

One  thing  is  evident, — viz.,  tlie  view  that  eye-strain  can 
and  frequently  does  cause  serious  nervous  conditions  must  be 
either  true  or  false. 

If  it  be  false,  then  it  has  made  steady  progress  in  spite  of 
its  weakness  and  against  organized  and  bitter  opposition ;  if 
false,  then  the  growing  list  of  converted  advocates  among  the 
younger  oculists  and  neurologists  is  incapable  of  explanation  ; 
if  false,  then  the  thousands  of  suffering  humanity  are  deceived 
who  believe  that  they  have  cause  for  the  deepest  gratitude  in 
the  recognition  and  relief  of  an  existing  eye-strain.  It  is  con- 
trary to  all  precedent  that  a  mere  ''  fad  "  should  steadily  flourish 
and  gain  strength  year  by  year  over  a  period  of  many  years ; 
neither  does  the  statement  that  some  cases  have  failed  to  be 
benefited    by  this    treatment    have    any   weight    in    argument. 

'  It  may  not,  perhaps,  be  best  to  quote  here  the  words  themselves  or  even  the  titles  of 
articles  that  have  been  published  in  the  past  by  medical  men  of  note  condemning  these 
views.  Some  would,  I  know,  like  to  withdraw  to-day  what  they  foolishly  said  and  wrote 
some  years  ago,  when  the  methods  advocated  here  w^ei-e  in  their  infancy. 

I  cannot  refrain,  however,  from  stating  in  this  connection  that  I  listened  a  few  years 
ago  to  a  most  vehement  harangue  by  an  oculist  of  note  before  a  medical  assemblage.  It 
was  filled  with  absurd  statements  delivered  in  ex-cathedra  fashion  ;  ended  with  a  peroration 
of  denunciatory  comments  and  conclusions  ;  and  was  based  in  toto  upon  the  most  manifest 
ignoi'unce  of  the  first  principles  of  the  method  that  he  condemned.  Within  a  week  I  heard 
this  same  oculist  confess:  "I  have  never  tested  an  eye-muscle  (presumably  by  the 
methods  he  had  condemned  or  any  other)  ;  I  never  shall  do  so  while  I  live ;  and  there  is 
nothing  in  it." 

Does  not  patience  cease  to  be  a  virtue  under  such  circumstances  ?  Is  it  not  a  sad 
commentary  upon  the  value  of  some  medical  opinions,  when  bigotry  and  prejudice  run 
riot  ? 

10 
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Every  method  of  treatment  of  disease  sometimes  fails  to  relieve 
individual  cases ;  yet  no  one  attempts  to  discard  all  therapeutic 
eftorts  in  consequence  of  this  fact,  because  such  a  deduction 
Avould  be  manifcstlv  illoiiical. 

The  following  cases  illustrated  the  remedial  effects  of  a 
relief  from  eye-strain  upon  sleeplessness  as  a  prominent 
symptom : — 

Case  I. — Miss  B.,  aged  40  ;  lecturer. 

Famihj  History :  One  sister  was  for  over  a  year  a  victim  to 
"  complete  nervous  prostration."     Father  is  a  very  nervous  man. 

Eye-defects :  Vision,  ^|,  without  atropine  ;  under  atropine, 
a  latent  hypermetropia  of  +  0.75®  in  each  eye;  patient  liad 
never  used  a  glass  lor  reading,  but  accepted  +  1-50  spherical 
glass ;  esophoria,  3°  (which  ultimately,  under  influence  of 
prismatic  glasses,  exceeded  7°)  ;  adduction,  23°  ;  abduction, 
5°  ;  right  sursumduction,  1°  +  '■>  1^"^  sursumduction,  2°.  The 
adducting  power  later  on  exceeded  43°,  and  the  abducting 
power  fell  below  3°.  At  no  time  did  homonymous  diplopia 
disclose  itself  (witli  or  without  a  red  glass). 

History  of  the  Case:  This  lady  had  for  some  years  been 
doing  an  excessive  amount  of  mental  work.  Her  profession  re- 
quired an  enormous  amount  of  reading.  This  had  been  done 
largely  at  night.  Although  small  in  stature,  she  had  always  been 
vigorous  and  had  taken  an  unusual  amount  of  exercise.  She 
had  always  considered  her  eyes  very  strong,  and  was  loath  to 
believe,  when  she  first  came  under  my  care,  that  her  eyes  could 
constitute  a  factor  in  her  serious  nervous  condition.  Further- 
more, she  was  strengthened  in  this  belief  by  the  fact  that  she 
had  not  long  before  consulted  an  oculist  of  prominence,  who 
had  stated  that  he  found  no  defect  requiring  treatment  or  glasses, 
and  who  had  sent  her  to  one  of  his  friends  (a  specialist  in 
nervous  diseases)  for  treatment. 

The  "  breakdown  in  her  health "  began  about  twelve 
months  before  she  came  under  my  care.  It  was  attended  with 
an  extreme  and  persistent  loss  of  sleep^  a  loss  of  emotional  con- 
trol, an  utter  inability  to  read  or  sew  (which  aggravated  all  her 
symptoms),  a  more  or  less  constant  headache,  an  inability  to 
concentrate  her  intellectual  faculties  for  any  length  of  time,  and 
an  aggravated  type  of  mental  depression. 

She  feared,  and  had  every  apparent  reason  to  fear,  that  her 
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professional  labors  were  imperiled  and  that  her  mind  mi^ht 
possibly  give  way.  The  neurologist,  who  endeavored  to  build 
her  up  by  tonics,  rigid  diet,  rest,  etc.,  assured  her  (after  some 
improTement  had  occurred)  that  he  feared  at  first  that  "  melan- 
cholia "  might  be  the  end  of  tlie  case.  At  his  advice,  she  spent 
the  summer  at  the  sea-shore ;  but,  beyond  a  certain  point,  she 
failed  to  progress  satisfactorily,  and  her  headache  and  sleepless- 
ness would,  at  times,  be  as  bad  as  ever.  Any  attempt  to  prepare 
herself  for  her  fall  engagements  would  cause  a  return  of  her  old 
symptoms  to  a  very  marked  degree,  accompanied  by  physical 
weakness,  mental  fatigue  and  depression,  extreme  despondency, 
and  a  lack  of  control  over  her  emotions.  After  any  attempts  at 
study  she  would  frequently  lie  awake  most  of  the  night.  This 
was  her  condition  when  she  first  came  under  my  care. 

Treatinent  and  Results :  In  this  case  a  full  correction  of  the 
hypermetropia  was  made  for  distance,  and  -\-  2.00  spherical 
glasses  were  given  for  reading,  as  she  showed  some  failure  of 
accommodation.  Prisms  of  various  strengths  were  employed 
over  her  distance  and  reading-glasses  for  about  two  weeks,  and 
7°  of  latent  esophoria  were  found  to  exist.  This  was  rectified 
by  a  graduated  tenotomy  of  one  internus  and  the  prisms  were 
then  discontinued.  During  this  interval  the  patient  had  im- 
proved very  rapidly,  had  become  very  dependent  upon  her 
spherical  glasses,  and  become  clieerful  and  hopeful  of  recovery. 
She  had,  moreover,  entirely  regained  the  normal  power  of  sleep. 
During  tliis  interval  she  had  frequently  slept  twelve  hours  with- 
out awakening  and  without  recourse  to  any  drug.  As  atropine 
had  been  used  during  the  early  part  of  the  treatment,  she  had 
been  allowed  during  the  two  weeks  of  treatment  to  use  her  eyes 
very  little  in  reading  or  study.  During  the  following  two  weeks 
2°  more  of  latent  esophoria  disclosed  itself  For  the  relief  of 
this  defect  a  prism  was  combined  with  the  spherical  glass  worn 
over  the  eye  which  had  not  been  subjected  to  a  tenotomy. 

For  the  next  five  months  this  patient  was  able  to  fill 
all  her  engagements  without  any  return  of  her  bad  symptoms. 
She  had  read  and  studied  at  night,  attended  church  and  places 
of  amusement  that  previously  she  dared  not  attend,  had  accepted 
more  work  than  for  some  years  past,  and  had  continued  to  sleep 
well  and  enjoy  perfect  health.  During  this  interval  she  took  no 
medicine,  nor  had  she  been  restricted  by  me  in  her  diet  or  in  any 
other  way.     Her  reading-glasses  had  been  increased  to  -j-  2.50*. 
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The  records  of  her  case  show  that  a  graduated  tenotomy 
of  the  iiiternus  of  both  eyes  would  eventually  have  to  be  per- 
formed, in  order  to  properly  adjust  the  balance  between  the 
two  eyes. 

During  one  of  her  last  visits  this  patient  said :  "  I  think  I 
am  stronger  to-day  and  have  better  health  than  I  have  had  for 
many  years.  I  certainly  do  my  work  with  less  fatigue,  and 
enjov  things  that  my  ill  health  has  ])reviouslv  debarred  me 
from'." 

Some  months  after  this  visit  this  patient  died  from  an 
accident. 

Case  II. — W.  C.,aged  -±2;  minister  of  the  gospel;  married. 

Famihj  History :  Mother  living  (aged  84).  Father  was  a 
delicate  man  and  had  headaches.  One  brother  and  one  sister 
have  severe  headaches.  One  brother  has  several  times  broken 
down  in  his  studies  from  eye-pain  and  asthenopia. 

Eye-defects:  Myopic  astigmatism,  O.  D.,  —  1.25^;  O.  S., 
—  0.50'';  exophoria,  10°;  crossed  diplopia,  4°  (with  red  glass 
before  either  eye)  ;  no  hyperphoria  ;  adduction,  18°;  abduction, 
12°;  right  sursumduction,  3°;  left  sursumduction,  3°;  pres- 
byopia (uses  -{-  1.00^  for  reading). 

History  of  the  Case:  This  patient  was  never  a  very  strong- 
man and  had  always  been  a  hard  student.  About  six  years  ago 
he  began  to  suffer  from  sleeplessness^  confusion  of  thought,  and 
an  utter  inability  to  apply  himself  to  his  work  for  more  than  a 
few  minutes  at  a  time. 

He  put  himself  in  the  care  of  a  prominent  physician  of  this 
city,  and  at  that  time  was  examined  by  an  oculist  of  note,  who 
prescribed  glasses  to  correct  his  astigmatism.  These  gave  some 
temporary  relief,  but  he  soon  broke  down  completely,  resigned 
his  position,  and  for  many  months  was  unable  to  do  any  work. 
x\fter  a  long  rest  he  again  took  charge  of  a  church,  but  his  in- 
somnia soon  became  so  severe  that  an  extended  vacation  was 
necessary.  Since  that  time,  by  the  most  regular  habits,  careful 
diet,  and  daily  exercise  in  the  open  air,  he  had  been  able  to 
keep  his  position,  although  he  feared  a  collapse  at  any  moment. 
Finally,  his  loss  of  sleep,  distress  in  his  head  (although  he  had 
no  actual  headache),  and  confusion  of  thought  became  so  con- 
stant that  he  was  again  on  the  verge  of  resigning  his  position 
when  he  came  to  me  for  treatment. 
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Treatment  and  Results :  The  treatment  of  this  case  con- 
sisted simply  of  two  graduated  tenotomies  for  the  relief  of  the 
exophoria,  and  subsequently  a  reading-glass  to  correct  his  pres- 
byopia. The  result  of  this  treatment  was  most  gratifying.  A 
report  received  from  the  patient  within  three  weeks  after  the 
first  tenotomy  states  that  he  '•  now  sleeps  well  and  has  great 
relief  from  the  distress  which  he  has  so  long  experienced  in  his 
head." 

For  over  four  years,  since  his  eyes  were  treated,  he  has  been 
doing  his  work  with  more  comfort  than  for  many  years.  He 
sleeps  well,  with  the  exception  of  an  occasional  poor  night  after 
an  unusually  trying  day's  work.  He  has  taken  no  medicinal 
treatment. 

Case  III. — A.  C.  H.,  aged  46;  manufacturer;  married. 

FamUy  History  :  Both  parents  lived  to  76  years.  Two 
paternal  uncles  died  of  plithisis.  No  hereditary  tendency  to 
nervous  diseases. 

Eye-defects :  Vision,  |^,  without  atropine;  under  atropine 
a  latent  hypermetropia  of  +  1-00^  in  each  eye;  patient  had 
never  used  a  glass  for  reading ;  esophoria,  5°  (after  using  pris- 
matic glasses  for  a  short  time  the  patient  showed  esophoria  of 
13°);  adduction,  24°;  abduction,  4°  +.  Later  on  the  adduc- 
tion exceeded  50°  and  the  abduction  fell  to  0.  Homonymous 
diplopia  with  the  red  glass  over  one  eye  was  usually  present, 
and  at  times  without  the  red  glass. 

History  of  the  Case:  This  patient  had  been  a  perfectly 
well  man  and  had  carried  on  a  very  large  business  up  to  fifteen 
years  ago.  At  this  time,  while  attending  a  sale  in  New  York, 
he  was  suddenly  seized  with  a  dizziness,  faintness,  and  a  sore 
feeling  in  his  head. 

These  symptoms  continued  for  three  years  in  spite  of  all 
treatment,  during  which  time  he  suffered  severely  from  sleepless- 
ness, extreme  nervousness,  and  soreness  in  his  head.  He  was 
unable  to  look  out  of  a  car-windo^^^  while  traveling,  without 
great  distress. 

He  had  suffered  all  his  life  from  obstinate  constipation,  and 
had  taken  cathartics  so  regularly  that  now  any  cathartic  water 
causes  intestinal  hjemorrhage. 

When  this  patient  first  came  to  me  he  was  able,  by  the  most 
careful  diet,  regular  habits,  and  by  retiring   at  eight  or    nine 
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o'clock,  to  cany  on  his  enormous  business  only  witli  the  greatest 
difficulty  because  of  the  following  symptoms :  Inability  to  sleep 
at  night,  which  at  times  was  very  distressing  and  persistent ; 
extreme  nervousness  after  the  slightest  fatigue ;  mental  de- 
pression without  any  cause ;  hot  flashes  up  and  down  his  spine  ; 
pain  in  his  shoulders  and  across  his  back.  His  insomnia  was 
often  prolonged  and  very  exhausting  after  any  slight  excitement 
or  fatigue. 

Treatment  and  Results :  The  treatment  of  this  patient  con- 
sisted at  first  of  the  wearing  of  prisms  to  relieve  the  esophoria, 
and  later  on  of  graduated  tenotomies  on  both  internal  recti. 
Subsequently,  +  0.50'  glasses  were  given  for  constant  wear 
and  +  1.00*  glasses  for  near  work.  The  improvement  in  his 
condition  was  marked  and  continuous  from  the  first,  and  he 
writes  that  he  is  so  busy  and  feeling  so  well  that  he  cannot  find 
time  to  have  the  slight  remaining  esophoria  corrected.  An 
extract  from  a  letter  received  from  him  six  months  after  the 
operation  on  his  eyes  speaks  for  itself.  Pie  says :  "Seemingly 
I  am  all  right,  feeling  better  every  day  ;  have  not  liad  a  head- 
ache for  a  month  ;  appetite  good  and  I  sleep  well."  Over  five 
years  have  now  elapsed  without  any  return  of  his  former  ill 
health,  during  which  time  he  has  constantly  been  engaged  in 
active  business  pursuits. 

Case  IV. — Mrs.  J.,  aged  45. 

Family  history  not  taken. 

Eye-defects:  Hypermetropia  and  astigmatism  of  +  1.50* 
O  +  0.50'^  in  each  eye  (under  atropine) ;  right  hyperphoria, 
\°  ;  esophoria,  0  to  1°  ;  adduction,  21°;  abduction,  8°;  right 
sursumduction,  2°  +  ;  left  sursumduction,  2°. 

History  of  the  Case:  For  many  years  patient  has  been  a 
delicate  woman,  becoming  easily  fatigued,  and  suffering  more  or 
less  after  fatigue  from  insomnia  and  extreme  nervous  debility. 
For  the  past  ten  or  twelve  years  one  pupil  has  been  very  much 
dilated.  She  had  consulted  an  oculist  of  prominence  in  Mon- 
treal concerning  this  condition,  but  his  treatment  failed  to  give 
any  permanent  benefit.  During  the  past  twelve  months  the 
insomnia  and  nervous  prostration  had  become  very  much  in- 
tensified, and  the  patient  had  become  so  weak  physically  as  to 
alarm  lier  flimily.     Any  attempt  at  Avalking,  attending  places 
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of  amusement,  or  making  ordinary  social  visits  was  followed 
by  a  marked  increase  in  the  symptoms.  Her  husband,  a  prom- 
inent physician,  feared  a  complete  physical  collapse.  One  pupil 
was  found  to  be  more  than  double  the  size  of  the  other. 

Treatment  and  Results :  The  treatment  consisted  of  a  full 
correction  of  the  hypermetropia  and  astigmatism  by  glasses, 
which  the  patient  was  instructed  to  wear  constantly.  Under 
these  conditions  her  muscular  tests  seem  to  be  modified  favor- 
ably. The  patient  was  instructed  to  return  home  and  to 
come  again  for  further  observation  after  wearing  the  glasses 
for  a  few  months.  Even  before  her  return  tliere  had  been  a 
marked  improvement  in  her  symptoms.  Two  weeks  after- 
ward the  following  report  was  made  by  her  husband :  "■  My 
wife  appears  much  better  and  more  cheerful  than  for  many 
years,  the  pupils  are  of  equal  size,  appetite  good,  and  the  in- 
somnia much  relieved ;  is  able  to  walk  two  miles  without 
fatigue  and  enjoys  the  exercise,  goes  out  evenings,  and  feels 
no  unusual  fatigue  from  lectures,  concerts,  and  sermons." 
A  report  some  months  later  says :  "  My  wife  appears  to  enjoy 
life  as  she  has  not  done  for  many  years.  There  has  been 
a  very  slight  return  of  her  old  enemy,  insomnia,  but  not  to 
an  alarming  extent.  She  hopes  to  see  you  again  in  the  near 
future." 

In  this  case  sufficient  opportunity  has  not  yet  been  afforded 
for  a  complete  examination  of  the  eye-muscles.  It  is  possible 
that  there  may  be  some  lurking  defect  of  equilibrium  in  addition 
to  the  error  of  focus.  One  thing,  however,  appears  to  be  clearly 
established, — i.e.,  that  her  ill  health  and  insomnia  were  directly 
dependent  upon  a  condition  of  the  eyes  that  had  exhausted  her 
vital  forces  and  was  keeping  her  in  a  state  of  extreme  physical 
depression. 

Case  V. — Mrs.  W.,  aged  oo. 

Family  liistory  not  taken. 

Eye-defects:  Hypermetropia,  +  1-T5*;  presbyopia  (uses 
+  ^.b^T  for  reading)  ;  esophoria,  7°  ;  adduction,  23°  ;  abduc- 
tion, 3°  +.  Later  on  she  disclosed:  Right  hyperphoria,  3°; 
right  sursumduction,  6°  +  ;  left  sursumduction,  2°  — . 

,  History  of  the  Case  :  This  patient  is  the  wife  of  a  prominent 
physician,  and,  as  such,  has  had  the  benefit  of  the  best  medical 
talent  of  tlie  State  in  wliich  she  resides.     She  had  always  been 
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a  delicate  woman  up  to  the  time  when  my  professional  opinion 
of  the  case  Avas  asked. 

For  a  year  or  more  before  I  first  saw  lier  she  had  been 
a  victim  to  nervous  prostration  and  confined  most  of  the  time 
to  her  bed  or  room.  Her  life  had  been  despaired  of  during  tliis 
interval  at  times,  and  the  case  seemed  to  present  problems  in 
diagnosis  which  puzzled  the  best  medical  men  whom  she  had 
consulted.  AVhen  she  had  gained  sufficient  strengtli  to  allow 
of  her  being  moved  with  safety,  her  husband  was  advised  to 
take  her  to  a  Southern  climate.  On  their  way  to  Florida  lie 
was  advised  to  consult  me,  in  reference  to  the  case,  when  he 
passed  through  New  York. 

When  I  first  saw  this  patient  she  was  in  a  state  of  extreme 
physical  and  mental  depression,  was  unable  to  walk  for  even 
short  distances  without  great  fatigue,  was  sleepless  and  despond- 
ent, and  was  brought  to  my  office  in  a  carriage  from  a  hotel  not 
far  from  my  residence. 

Treatment  and  Results:  At  the  first  visit  prisms  were  given 
to  relieve  the  esophoria,  and  in  five  days  a  graduated  tenotomy 
was  done  on  one  internal  rectus.  The  patient  began  to  feel  the 
benefit  of  this  step  from  the  first.  The  second  day  after  the 
tenotomy  she  reported  that  she  had  walked  a  mile  and  a  half, — 
a  thing  which  she  had  not  done  for  over  a  year.  Five  days 
after  the  first  tenotomy  a  second  one  was  performed  on  the 
other  internal  rectus,  prisms  having  been  worn  in  the  mean- 
time. Two  days  following  this  the  patient  walked  five  miles, 
visited  an  art-museum  in  the  morning,  and  attended  a  theater 
in  the  evening.  In  spite  of  the  unusual  fatigue  and  excitement 
she  was  still  sleeping  Avell  and  feeling  stronger  than  for  many 
years.  With  the  improvement  of  her  general  health  came  an 
entire  cessation  of  her  obstinate  bladder-trouble,  which  had 
given  her  annoyance  for  many  years  and  was  probably  due  to 
her  weak  muscular  and  nervous  condition.  The  pain  in  the 
bladder,  which  was  probably  of  the  neuralgic  type,  ceased  after 
the  relief  of  the  eye-tension,  and  has  never  returned. 

After  an  interval  of  four  months,  during  which  she  had 
been  comparatively  well,  she  returned  to  New  York  to  complete 
her  treatment.  A  high  degree  of  hyperphoria  was  found,  and 
prisms  were  combined  with  her  hypermetropic  glasses  to  re- 
lieve it.  With  these  glasses  the  patient  passed  eight  months 
of  almost  absolute  freedom  from  distress  of  any  kind,  when  a 
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graduated  tenotomy  was  performed  and  the  byperphorial  prisms 
removed. 

At  the  present  time  she  is  sleeping  well,  is  able  to  attend 
to  her  household  duties,  can  walk  long  distances,  has  taken  no 
medicine  for  over  five  years,  and  is  regarded  by  her  husband 
and  friends  as  restored  to  perfect  health. 

Case  VI. — Mr.  P.,  aged  41  ;   manufacturer;   married. 

Famlhj  History  :  Both  parents  died  at  75  years  of  age. 
Motlier  was  of  nervous  temperament.  One  brother  died  of 
Blight's  disease. 

Patient  has  seven  children,  all  unusually  healthy. 

Eye-defects :  Hvpermetropia  and  astigmatism  ;  O.  D.,  + 
0,50^  C  +  O-To*^  (axis.  90=);  O.  S.,  +  1.2o*  C  +  0.50^  (axis, 
90°) ;  left  hyperphoria,  4°  ;  esophoria.  7°  ;  adduction,  22°  ; 
abduction,  -1:°  ;  right  sursumduction.  2°  ;  left  sursumduction,  8°. 

Historij  of  the  Case :  This  patient  was  brought  to  me  by 
his  wife,  from  Canada,  at  the  suggestion  of  their  physician,  Dr. 
B.,  who  had  good  cause  to  suspect  an  advanced  case  of  soften- 
ing of  the  brain. 

For  several  months  prior  to  this  visit  the  patient  had  taken 
but  little,  if  any,  medicine  and  had  steadily  lost  flesh.  His 
mental  condition  had  become  alarming,  and  his  doctors  had 
practically  regarded  the  case  as  hopeless.  He  had  to  be  taken 
care  of  by  his  wife,  who  paid  all  the  bills  and  looked  after  him 
as  she  would  a  child.  AVliile  dressing  he  had  to  be  told  what 
clothes  to  wear  and  which  to  put  on  first.  At  the  table  he 
would  chew  his  food  until  told  to  s^^■allow  it.  His  demeanor 
was  extremely  apathetic,  except  at  intervals,  when  he  would 
start  suddenly  from  his  chair,  grab  his  head  with  both  hands, 
-and  walk  in  an  agitated  manner  about  the  room,  complaining 
of  great  pain  in  his  head. 

For  twenty  years  he  had  had  severe  attacks  of  neuralgia 
affecting  the  left  eye  and  left  side  of  the  face,  and  for  many 
years  he  liad  been  annoyed  by  flowing  of  tears  over  tlie  clieek 
in  cold  weather.  For  six  years  he  had  had  marked  symptoms 
of  indigestion,  flatulence,  and  constipation.  Eating  was  followed 
by  severe  pain  in  the  region  of  the  stomach,  and  he  had  been 
obliged  to  restrict  his  diet  for  some  years  in  consequence. 

For  six  months  prior  to  this  visit  he  had  not  visited  his 
place  of  business  and  had  suffered  ierrihhj  with  insomnia.     To 
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such  an  extent  did  the  insomnia  exist  tliat  liis  wife  would  sit  by 
him  and  fan  him  during  cat-naps  until  noon  of  each  day. 

As  he  was  not  in  condition  to  stand  the  excitement  of  a 
hotel,  he  was  forced  to  lodge  with  friends  where  absolute  quiet 
could  be  insured. 

Great  difficulty  was  experienced,  during  my  first  few  inter- 
views with  the  patient,  in  getting  any  reliable  eye-tests,  although 
his  expression  indicated  a  marked  degree  of  left  hyperphoria 
and  esophoria. 

After  reading  only  a  couple  of  lines  on  a  test-card  lie  would 
leap  from  his  chair,  grasp  his  head  with  his  hands,  and  say  that 
he  would  come  in  the  next  day  and  read  some  more. 

The  case  certainly  looked  most  unpromising,  and  his  mental 
condition  was  such  that  I  could  not  divest  myself  of  the  belief 
that  organic  brain  disease  existed  and  that  the  case  was  probably 
incurable. 

After  several  interviews  and  the  free  use  of  atropine  to 
dilate  the  pupils,  the  eye-tests  became  more  satisfactory.  I 
advised  the  wife  to  consider  the  propriety  of  an  operation  for 
the  manifest  hyperphoria,  with  the  hope  of  easing  his  pain  and 
improving  his  sleep. 

I  distinctly  pressed  upon  the  wife  the  fact  that  I  did  not 
thinh  this  step  ivould  prove  in  aiijj  loay  curative  ;  yet  I  could  not 
but  feel  that  4°  of  manifest  hyperphoria  was  a  strain  that 
ought  to  be  at  once  removed,  especially  from  so  weak  an 
invalid. 

Treatment  and  Results :  As  his  wife  expressed  a  desire  to 
try  what  a  correction  of  his  hyperphoria  would  do  for  him,  a 
graduated  tenotomy  was  performed  upon  the  left  su])erior  rectus. 
The  result  was  a  great  surprise  to  his  friends  as  well  as  myself. 
He  showed  no  hyperphoria;  esophoria,  0  to  3°;  adduction,  25°; 
abduction,  8°;  sursumduction,  right,  4°;  left,  4°. 

The  night  following  the  operation  he  slept  soundly  all 
night.  He  arose  the  next  morning,  dressed  himself  without  aid, 
and  drank  three  goblets  of  milk  before  tlie  rest  of  the  family 
were  up.  He  then  sat  down  and  ate  a  good  breakfast,  finishing 
as  quickly  as  any  one. 

Within  a  week  he  demanded  his  money  from  his  wife,  say- 
ing that  he  would  not  have  her  pay  his  bills  for  him,  and  a 
short  time  afterward  he  began  to  come  daily  to  the  office  from 
Brooklyn  witliout  any  one  to  accompany  him. 
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Two  weeks  after  the  operation  patient  reported  that  he 
wrote  a  long  letter  (the  first  in  over  four  months),  that  he  eats 
well,  sleeps  well,  takes  an  interest  in  the  newspapers,  and  is 
marvelously  improved  in  every  way.  A  full  correction  of  his 
errors  of  refraction  was  ordered  and  he  was  instructed  to  wear 
his  orlasses  constantlv. 

Some  weeks  later  a  graduated  tenotomy  was  performed  on 
the  right  internal  rectus  for  the  relief  of  a  latent  esophoria  that 
had  disclosed  itself,  and  the  patient  returned  to  Canada  to  take 
charge  of  his  business. 

For  the  past  five  years  patient  reports  that  he  has  had  no 
return  of  his  old  symptoms.  He  has  gained  over  forty  pounds 
in  weight  and  is  in  better  health  than  for  many  years.  He  is 
ao-ain  in  active  charoe  of  his  laviie  business  interests. 

Case  VII. — Mr.  O.,  aged  36;  married;  clergyman.  Re- 
ferred to  me  on  May  5,  1893. 

Family  History:  Mother  had  chorea  as  a  child.  Two 
brothers  and  two  uncles  suffer  severely  with  headaches. 

History  of  the  Case:  From  a  child  until  18  years  of  age 
the  patient  suffered  with  severe  sick  headaches.  From  18  to 
32  years  of  age  he  was  practically  free  from  them. 

Four  vears  ago  he  asjain  beiian  to  have  severe  headaches  ; 
which  increased  in  frequency  until  they  became  a  steady,  con- 
stant headache.  At  that  time  he  also  began  to  be  a  victim  to 
marked  insomnia,  which  has  been  a  severe  burden  for  the  past 
two  years. 

He  lies  awake  for  hours  before  being  able  to  sleep ;  and 
often  for  days  at  a  time  gets  very  little  sleep. 

He  was  obliged  to  give  up  his  ministerial  labors  for  six 
months,  from  extreme  nervousness  bordering  closely  upon  in- 
sanity. Any  work  in  his  study  gave  him  pain  in  his  eyes 
and  head. 

He  feared,  when  I  first  saw  him,  that  he  must  again  give 
up  his  pastorate,  as  lie  suffered  so  severely  from  the  pain  in  his 
head  and  insomnia  that  he  feared  insanity. 

Eye-defects :  Under  homatropine  patient  showed  hyper- 
metropia,  +  1-50'.  His  muscular  tests  Avere :  Adduction,  20°; 
abduction,  6°;  sursumduction,  right,  2°;  left,  2°;  no  hyper- 
phoria ;  esophoria,  |°.  Afterward  he  developed  some  latent 
esophoria. 
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Treatment  and  Results :  A  +  l-OO*'  glass  was  given  for  con- 
stant wear.  In  two  weeks  the  patient  reported  that  there  had 
been  "  a  marked  improvement  in  his  nervousness  and  insomnia, 
but  that  he  had  not  slept  well  for  the  past  few  nights." 

xA.s  he  showed  1°  of  esophoria,  he  was  given  a  1°  prism, 
and  this  was  increased  in  strength  during  the  next  three  weeks 
as  fast  as  any  esophoria  in  excess  of  his  prism  justified  such  a 
step.  At  the  end  of  the  three  weeks  his  tests  were  :  Adduction, 
29°;  abduction,  1°  — ;  esophoria,  65°;  no  hyperphoria. 

A  graduated  tenotomy  was  now  performed  upon  the  right 
internal  rectus  and  three  weeks  later  his  tests  were :  Adduction, 
25°;  abduction,  7°;  no  esophoria;  no  hyperphoria.  He  re- 
ported that  he  had  had  no  headache,  no  feeling  of  nervousness, 
and  was  sleeping  well. 

A  letter  dated  October  4,  1893  (four  months  after  the 
operation),  says  :  "  I  am  glad  to  be  able  to  write  you  that  I  am 
well.  Just  one  year  ago  I  offered  my  resignation  as  pastor  of 
this  church,  fearing  ray  days  in  the  ministry  were  ended.  Now 
I  am  in  excellent  health  and  sometimes  almost  dare  to  think  I 
am  getting  some  meat  on  my  bones.  Altogether  the  world 
looks  much  brighter  since  you  and  my  two  eyes  met."  Up  to 
January  1,  1897,  no  return  of  the  old  symptoms  had  occurred 
(a  period  of  relief  of  over  three  years). 

Case  VIII. — Mr.  E.,  aged  59  ;  married ;  manufacturer. 
Referred  to  me  on  June  22,  1892. 

FamUy  History :  Father  had  severe  sick  headaches. 
Mother  had  sick  headaches  and  committed  suicide.  One  ma- 
ternal uncle  was  insane,  and  mental  disturbances  were  common 
on  his  mother's  side.  All  his  brothers  have  sick  headaches, 
and  one  died  of  phthisis. 

Historii  of  the  Case :  Patient  had  severe  sick  headaches 
from  boyhood  until  he  was  44  years  old.  They  occurred  about 
once  a  week. 

For  the  past  twelve  or  fourteen  years  he  has  suffered  from  a 
distressing  gastric  trouble,  consisting  principally  of  the  raising 
of  enormous  quantities  of  gas  and  often  of  food  after  meals. 

Accompanying  this  he  has  had  extreme  and  chronic  in- 
somnia,^ often  being  unable  to  sleep  for  an  entire  night  and 
always  sleeping  poorly.  Great  mental  depression  has  followed 
these  troubles. 
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He  has  tried  during  the  past  ten  years  almost  every  form 
of  medicinal  and  electrical  treatment  without  benefit  to  his 
gastric  trouble  or  insomnia. 

Eye-defects :  At  the  first  visit  to  my  office  the  patient  had 
||-  vision  in  each  eye  and  tolerated  -}-  0.5()^  His  muscular 
tests  were:  Adduction,  27° ;  abduction,  6° — ;  sursumduction, 
right,  2°  ;  left,  2°  ;  no  hyperphoria ;  esophoria,  2°. 

Within  a  week  he  showed  esophoria  of  9°,  and  later  a  very 
high  degree  of  latent  esophoria ;  presbyopia,  -j-  3.00". 

Treatment  and  Results:  The  treatment  of  this  patient  con- 
sisted of  three  graduated  tenotomies,  at  intervals,  during  the 
next  three  months, — two  on  the  right  and  one  on  the  left 
internus. 

Ten  days  after  the  last  operation  he  showed :  Adduction, 
60°;  abduction,  8°;  sursumduction,  right,  2°;  left,  2°;  no  hy- 
perphoria ;  esophoria,  i°. 

Soon  after  the  second  operation  he  began  to  notice  a  marked 
improvement  in  his  physical  condition.  He  was  in  much  better 
spirits.  The  belching  of  wind  had  nearly  stopped  and  he  began 
to  sleep  fairly  well. 

December  1,  1893.  Patient  reports  that  he  is  "absolutely 
well,  in  spite  of  heavy  business  losses  and  anxieties."  These, 
under  ordinary  circumstances,  would  have  prostrated  him  in 
bed.  He  states  that  he  sleeps  "  like  a  child  most  of  the  time, 
and  can  digest  anything." 

Up  to  June  1,  1896  (four  years  after  the  eye-treatment 
was  begun),  no  return  of  his  old  symptoms  had  occurred.  He 
called  at  my  office  to  state  "that  the  cure  was  perfect  and  ap- 
parently permanent,  in  spite  of  extreme  business  reverses  and 
other  causes  for  extreme  mental  worry  and  anxiety  that  he 
could  not  have  endured  but  for  his  physical  change." 

Case  IX. — Miss  B.,  aged  22.  Referred  to  me  on  June  6, 
1891,  by  Dr.  J.  R.  Nilsen,  of  New  York. 

Family  History :  No  hereditary  tendencies  to  nervous  dis- 
eases, so  far  as  known. 

History  of  the  Case:  When  15  years  old  this  patient  began 
to  have  severe  headaches  whenever  she  took  any  exercise  or 
used  her  eyes  for  any  length  of  time. 

About  four  years  ago  she  began  to  have  extreme  insomnia, 
and  her  eyes  troubled  her  so  that  she  was  obliged  to  give  up 
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her  position  as  a  typewriter.  Since  then  she  has  not  been  able 
to  use  lier  eyes,  even  for  a  lew  minntes  at  a  time.  She  has  been 
skillfully  treated  for  uterine  troubles,  but  no  change  in  her 
physical  condition  has  been  observed. 

Two  years  ago  she  had  nervous  prostration,  which  lasted 
for  six  months.  At  the  present  time  the  patient  has  almost  con- 
stant headache,  which  has  been  somewhat  relieved  during  the 
past  year  by  +  0.75*  glasses;  she  also  suffers  from  very  severe 
attacks  of  neuralyia  everv  few  weeks.  Insomnia  exists  as  a 
habit,  so  that  she  never  sleeps  more  than  four  or  five  hours, 
and,  usually,  does  not  sleep  at  all  one  or  two  nights  each  week. 
There  is  absolute  inability  to  use  her  eyes  for  reading,  sewing, 
or  any  close  work. 

Eye-defects :  At  the  first  visit  patient  showed :  Adduction, 
6°;  abduction,  14°;  no  hyperphoria;  exophoria,  9°;  crossed 
diplopia  with  the  red  glass.  Under  atropine  she  had  hyperme- 
tropia,  +  1.25*.  Later  on  she  developed  an  extremely  high 
degree  of  latent  exophoria. 

Treatment  and  Results :  The  hypermetropia  was  fully  cor- 
rected by  glasses  (+  1.25*),  which  were  gi\en  for  constant 
wear.  During  the  next  eighteen  months  four  graduated  tenot- 
omies were  performed  on  the  external  recti,  and  an  advance- 
ment was  performed  on  each  internus. 

After  the  first  four  months  of  treatment  the  patient  re- 
ported "  that  she  had  gained  twenty-four  pounds  in  weight ; 
had  only  had  one  neuralgic  attack  ;  had  been  sleeping  much 
better,  but  still  had  considerable  headache." 

November  3,  1892.  A  letter  received  from  the  patient 
savs  :  "  I  am  feeling  well,  have  no  headaches,  and  astonish 
people  by  the  wonderful  improvement  in  my  health.  I  still 
have,  however,  considerable  pain  in  my  eyes  at  times,  and  am 
unable  to  use  them  for  any  length  of  time." 

November  10,  1893.  Patient  visited  my  office  and  re- 
ported that  she  has  had  no  neuralgia  for  six  months  and  very 
little  headache.  She  sleeps  well,  except  after  any  unusual  ex- 
citement or  fatigue  and  weighs  twenty-five  pounds  more  than 
Avhen  treatment  was  begun.  She  is  not  able,  as  yet.  to  use  her 
eyes  more  than  a  half-hour  at  a  time ;  but  even  this  is  a  marked 
improvement  over  her  former  asthenopia. 

Her  eye-tests  were:  Adduction,  41°;  abduction,  8° ;  no 
hyperphoria  ;  exophoria,  5°. 
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She  was  at  this  time  unable  to  remain  in  the  city  for 
further  eye-treatment  that  was  clearly  demanded  by  some 
exophoria  that  still  remained  uncorrected. 

Later  reports  from  this  patient  indicate  that  she  is  practi- 
cally well,  except  that  she  still  has  some  asthenopic  symptoms. 

Case  X. — Mr.  M..  aged  48  years  ;  married;  merchant. 
Eeferred  to  me  on  December  29,  1891,  by  Dr.  W.  C.  Stone, 
of  Lake  wood,  X.  J. 

F'lmily  historij  not  taken. 

History  of  the  Case :  This  patient  had  suffered  all  of  his 
life  with  headache.  These  had  become  very  frequent  and 
severe  during'  the  past  four  years. 

At  the  time  of  his  first  visit  to  my  office  he  began  to  be 
troubled  with  confusion  of  thought,  inability  to  apply  himself 
to  business,  ixwd.  persistent  insomnia. 

A  few  months  before  he  had  broken  down  completely. 
He  was  then  obliged  to  give  up  business  and  go  to  Lakewood 
for  rest  and  treatment. 

In  spite  of  the  change  of  air.  absolute  rest,  and  medica- 
tion of  various  kinds,  he  did  not  improve  and  was  unable  to 
sleep. 

Any  excitement,  imprudence  in  eating,  or  the  smoking  of 
a  single  cigar  was  sure  to  cause  a  sleepless  night. 

He  was  told  by  his  physician,  in  Xew  York  City,  that,  if 
he  were  not  benefited  by  treatment  at  some  sanitarium  he  must 
settle  up  all  business  matters  and  devote  himself  to  traveling. 

As  he  did  not  seem  to  improve,  he  was  sent  to  me  by  a 
physician  at  Lakewood,  who  had  been  cured  of  similar  symp- 
toms by  me,  to  see  whether  any  eye-defect  was  the  cause  of  his 
trouble. 

Eye-defects  :  At  the  first  visit  this  patient  showed :  Ad- 
duction, 31°;  abduction.  4^;  no  hyperphoria;  esophoria,  4°; 
hypermetropia,  +  L75®  (under  atropine).  Within  a  week  he 
showed  esophoria  of  8°  and  no  abduction. 

Treatment  and  Results:  Hypermetropic  glasses  (4-1-50') 
were  ordered  for  constant  wear,  with  a  stronger  glass  for  read- 
ing. A  graduated  tenotomy  was  performed  on  tlie  left  internal 
rectus  about  a  week  later.  The  improvement  in  this  case  was 
very  marked  from  tlie  first. 

At  the  end  of  the  first  week,  after  wearing  his  spherical 


160  EYE-STRAIN    IN    HEALTH    AND    DISEASE. 

glasses  with  esopliorial  prisms,  he  reported  :  ••  /  liave  slept  icell 
every  nigJif.'^ 

Two  weeks  after  the  operation  he  said  that  he  was 
steadily  improving  in  streiigtli  of  body  and  mind;  that  he  slept 
splendidly ;  that  he  had  no  confusion  in  his  head ;  and  tliat  lie 
was  able  to  attend  to  business  without  any  mental  or  physical 
fatigue. 

March  1,  1892.  He  has  had  no  return  of  his  old 
symptoms  and  is  attending  to  business  regularly.  His  tests  are  : 
Adduction,  6-4°;  abduction,  8°;  no  hyperphoria;  no  esophoria. 

February  27,  1897.  This  patient  states  that  he  has  had 
no  return  whatever  of  his  old  symptoms  during  the  past  five 
years,  and  that  he  is  actively  engaged  in  his  large  business 
enterprises  without  any  physical  ills. 

Case  XL — Mrs.  M..  aged  45  ;  has  no  children. 

Family  History :  Both  parents  living  and  w^ell.  Father 
formerly  had  some  headaches.  One  brother  is  insane.  Ma- 
ternal grandfather  was  insane  and  committed  suicide. 

History  of  the  Case :  Patient  was  perfectly  well  until 
20  years  of  age,  when  she  had  her  first  child.  She  then  began 
to  have  headache  about  three  times  a  year.  Six  years  ago  her 
headaches  became  very  severe  and  very  frequent- 

At  the  present  time  she  averages  at  least  one  severe  head- 
ache every  two  weeks,  during  which  she  is  prostrated  for  two 
days  or  more.  These  headaches  are  always  accompanied  by 
vomiting,  which  is  almost  constant  for  hours.  Patient  is  very 
nervous  and  has  a  constant  tremor  of  the  head. 

She  sujfers  severely  from  insomnia,  sleeping  very  poorly 
nine  nights  out  of  ten,  and  seldom  closing  her  eyes  before  1  or 
2  A.M.     She  awakes  with  extreme  nervous  fear. 

Every  day  she  has  a  feeling  of  heat,  which  begins  in  the 
chest,  extends  down  to  the  feet,  and  then  up  again.  Her  spine 
is  very  sore  to  the  touch  and  pains  her  severely  at  times.  She 
has  always  been  troubled  with  constipation. 

She  has  consulted  many  physicians  of  eminence  during  the 
past  five  years  without  any  apparent  benefit,  her  insomnia 
and  pain  seeming  to  be  beyond  the  power  of  drugs. 

Eye-defects :  When  this  patient  came  to  me  she  was  wearing 
+  0.75^  for  distance  and  +  1.50*  for  reading,  given  to  her  by 
an  oculist  in  the  West  whom  she  had  consulted.     As  she  only 
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showed  hypermetropia  of  +  1.00*  under  atropine,  these  glasses 
were  not  altered. 

Her  muscular  tests  were :  Adduction,  20°  ;  abduction, 
S° — ;  sursumduction,  right,  2°  +  ;  left,  2°  ;  right  hyperphoria, 
A° ;  no  esophoria.  Within  a  week  she  manifested :  Right 
hyperphoria,  4i°  ;  right  sursumduction,  6° ;  left  sursumduction, 
0.     Later  still  more  latent  hyperphoria  became  manifest. 

Treatment  and  Results :  A  graduated  tenotomy  was  per- 
formed on  the  right  superior  rectus  in  one  week  from  the  time 
of  her  first  visit  to  my  office. 

She  began  to  improve  almost  immediately  after  the  oper- 
ation, and  on  the  third  day  reported  that  she  felt  better  than 
for  years,  was  much  less  nervous,  her  appetite  was  improved, 
and  she  had  slept  thirteen  hours  tlie  night  before. 

Two  weeks  after  this  she  reported  that  she  had  slept  eleven 
or  twelve  hours  every  night  for  the  i^ast  ten  days,  and  had  had 
no  headaches  or  morbid  fears.  The  tremor  of  the  head  had 
disappeared  entirely. 

About  three  weeks  after  the  first  operation  the  left  inferior 
rectus  was  "  button-holed,"  the  patient  in  the  meantime 
having  worn  prisms  to  correct  lier  hyperphoria  as  fast  as  she 
disclosed  it. 

Three  weeks  after  the  last  operation  she  reported  that  she 
"  had  only  had  one  headache  and  that  was  after  two  days' 
sewing  and  general  '  overdoing.'  " 

Her  muscular  tests  at  that  time  were:  Adduction,  28°; 
abduction,  7°  +  ;  Sursumduction,  right,  3°;  left,  3°;  no  hyper- 
phoria ;   no  esophoria. 

July  20,  1893.  A  letter  from  the  patient  states  tliat  she 
has  "  had  no  severe  headaches,  has  gained  in  weight,  and  is 
sleeping  splendidly." 

August  9,  1893.  A  letter  from  her  physician  says  :  "  I  am 
happy  to  state  that  your  patient  is  still  improving,  going  up 
gradually.  I  never  saw  a  change  in  a  person  to  equal  it.  She 
is  the  wonder  of  all  those  that  know  her.  People  meet  her  on 
the  street  and  do  not  recognize  her.  They  say :  '  Why  Mrs. 
M.,  you  look  fifteen  years  younger !'  I  must  say  I  was  rather 
skeptical,  but  am  so  no  longer." 

11 


CHAPTER  VI. 

EYE-STRAIX    AS    A    CAUSE     OF    CHRONIC     GASTRIC    AND 
DIGESTIVE  DISTURBANCES. 

No  forms  of  human  suffering  are  harder  to  bear,  or,  per- 
haps, more  frequently  encountered  by  tlie  physician,  tlian  those 
associated  with  the  abdomen. 

Even  when  the  distress  is  not  severe,  but  long  continued, 
a  marked  effect  upon  the  mental  and  physical  state  is  commonly 
developed  that  peculiarly  unfits  the  sufferer  to  bear  his  burden 
with  composure  or  courage. 

Furthermore,  the  intimate  connection  that  exists  between 
the  stomach  and  intestine,  on  the  one  hand,  and  the  brain, 
lungs,  and  heart,  on  the  other,  is  Avell  known  ;  hence  it  is  that 
extreme  pallor,  faintness,  difficulty  in  breathing,  and  irregularity 
of  the  heart's  action  often  accompany  dyspeptic  conditions  at 
times  and  cause  the  patient  proportionate  anxiety  and  alarm. 

One  patient  of  mine,  whose  case  is  reported  in  preceding 
pages,  had  for  many  years  periodical  attacks  of  intense  pain  in 
the  stomach  accompanied  by.  symptoms  of  impending  death 
from  almost  total  arrest  of  the  action  of  the  heart  and  lungs. ^ 

I  have  seen  many  cases  (where  the  diagnosis  of  chronic  heart 
disease  had  been  repeatedly  made  by  physicians  of  repute) 
which  proved  to  be  purely  functional  disturbances  of  the  heart. 

Some  years  ago  one  of  the  most  confirmed  sufferers  from 
asthma  that  I  ever  saw  owed  his  attacks  of  suffocation  entirely 
to  distension  of  the  stomach  from  gas, — as  a  result  of  decompo- 
sition of  food.      His  lungs  were  entirely  free  from  disease. 

The  percentage  of  sufferers  from  chronic  digestive  disturb- 
ances to  the  total  adult  population  in  almost  all  countries  and 
climes  is  very  large.  The  stomach  and  intestine  of  adults  seem 
particularly  apt  to  become  objects  of  solicitude  among  the  brain- 
workers.  This  is  comparatively  infrequent  among  those  who 
labor  with  their  muscles  alone.  This  statement  applies  to  the 
human  race  with  equal  force,  irrespective  of  climate,  nationality, 
sex,  occupation,  or  surroundings. 

'  This  case  was  one  of  chorea,  accompanied  by  alarmiug  attacks  of  srastralgia  and 
sixteen  j'ears  of  nervous  prostration. 

(162) 
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I  mention  this  fact  (whose  accuracy  cannot,  I  think,  be 
disputed)  because  it  has  ol'ten  been  used  by  others  as  the  basis 
of  an  argument  to  prove  that  a  lack  of  proper  exercise  alone 
entails  upon  the  brain-worker  most  of  his  digestive  disturbances  ; 
and,  coupled  with  this  chief  cause,  sedentary  habits,  excessive 
and  irregular  feeding,  alcohol,  tobacco,  and  the  large  expendi- 
ture of  nervous  vitality  in  mental  processes  also  add  their  weight 
to  the  eventual  collapse  of  the  digestive  function. 

This  argument  would  seem  highly  rational  to  most  minds, 
and  is  undoubtedly  true ;  yet  we  find  that  it  cannot  be  applied 
to  all  cases,  and  that  it  affords  no  basis  of  cure  to  some  sufferers 
who  have  fought  in  vain,  by  exercise,  abstinence,  careful  living, 
intelligent  medication,  and  rest,  for  a  cessation  of  their  ills. 

It  might  be  argued  in  rebuttal  that  the  so-called  "laboring 
classes"  (where  the  use  of  muscles,  not  brains,  brings  a  revenue) 
eat  most  imprudently,  hastily,  and  enormously,  as  a  rule  ;  that 
they  too  frequently  bolt  their  food ;  that  they  drink  large  quan- 
tities of  water  with  and  between  their  meals ;  that  they  are  even 
more  apt  to  be  excessive  in  the  use  of  alcohol  and  tobacco  than 
the  brain-worker ;  and  that  they  violate  in  many  other  ways  the 
commonly-accepted  views  of  how  to  live.  Their  tenements  are 
not  always  sanitary.  They  often  suffer  from  cold,  exposure, 
and  a  lack  of  proper  cleanliness. 

In  spite  of  these  serious  drawbacks  to  health,  is  it,  then, 
open  air  and  exercise  merely  that  keep,  in  this  class,  the 
stomach,  intestine,  liver,  and  pancreas  alive  to  the  proper  per- 
formance of  their  functions  1  Do  the  laboring  classes  never 
have  digestive  troubles  1  Are  flatulency,  headaches,  eructations 
from  the  stomach,  obstinate  constipation,  heart-burn,  palpitation 
of  the  heart,  and  nervous  prostration  never  encountered  among 
the  muscle-workers'?  If  so,  is  there  no  other  cause  but  the  im- 
prudence of  living  and  eating  to  account  for  these  symptoms  in 
all  classes  1  Is  it  not  possible  that  some  factor,  not  yet  properly 
recognized  by  most  medical  men,  may  contribute  (to  a  large 
extent)  to  the  downfall  of  the  apparatus  of  digestion  1  Cannot 
it  be  possible,  and  is  it  not  even  more  than  probable,  that  an 
exhausted  nervous  vitality  precedes  tlie  appearance  of  digestive 
ills  in  those  cases  where  no  actual  disease  of  the  stomach,  liver, 
or  intestine  can  be  said  to  exist?  May  it  not  be  that  the 
digestive  organs  fail  to  act  properly  simply  because  there  is  not 
sufficient  nerve-force  to  run  them  % 
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To  tliese  questions,  which  must  arise  to  all  thinking  men, 
whether  doctors  or  laymen,  many  others  might  be  suggested 
here  before  an  attempt  is  made  at  reply. 

It'  it  can  be  shown  that  defective  nerve-power  may  cause 
healthy  organs  to  act  imperfectly  and  spasmodically  in  the 
human  body. — just  as  a  low  steam-pressure  m  a  mill  would 
affect  the  running  of"  complicated  machinery, — is  it  not  wise  to 
correct  that  delect  before  the  machinery  (or  organs)  be  tampered 
with  ] 

If  it  can  and  has  been  scientitically  demonstrated  that 
a  leak  of  nerve-force  often  exists  in  patients  whose  digestive 
functions  liave  for  years  been  faulty,  is  it  not  best  to  stop  that 
leak]  We  can,  then,  look  for  an  improved  condition  of  those 
organs,  without  drugs,  as  soon  as  the  reservoir  of  nerve-force 
has  been  filled  by  nature  to  a  proper  level. 

I  have  brought  up  some  of  these  points  as  introductory 
matter  to  some  very  interesting  cases  that  I  purpose  to  present. 
In  order  to  prepare  the  reader  for  arguments  that  I  first  deem 
it  wise  to  make,  in  ex]ilanation  of  my  views,  I  shall,  per- 
chance, repeat  some  things  that  have  already  been  said  by 
myself  in  relation  to  the  cure  of  even  more  serious  nervous 
disturbances  than  digestive  ills. 

But,  as  some  general  axioms  apply  alike  to  all  the  varied 
types  of  nervous  debility  and  excitability,  whether  it  be  epilepsy, 
chorea,  headache,  insanity,  neuralgia,  or  functional  digestive 
ills,  I  may  be  pardoned  if  I  reiterate  certain  physiological  facts 
in  defence  of  the  following  propositions : — 

1,  Eye-strain  [either  from  errors  of  refraction  uncor- 
rected  OR  FROM    some  ABNORMALITY^  OF   ADJUSTMENT   OF  THE    EY'E- 

muscles]  mat,  and  often  does,  cause  chronic  and  intractable 
disturbances  of  the  stomach,  liver,  and  intestine. 

2.  Chronic  intestinal  and  gastric  disturbances  may  be, 
and  often  are,  companions  to  much  graver  disturbances  of 
the  general  nera'ous  system  that  are  due  to  the  same  con- 
dition,  viz.,  eye-strain. 

o.  EyE-STRAIN  may  exist  without  SYMPTOMS  REFERABLE 
TO  THE  EYES  THEMSELVES  OF  WHICH  THE  PATIENT  IS  CONSCIOUS.^ 

'  This  important  point  is  fully  discussed  in  my  reply  to  a  critical  article  by  Prof. 
Casey  A.  Wood.  In  Professor  Wood's  article  my  views  were  discussed  and  exception 
taken  to  this  particular  statement. 

The  reader  is  referred  to  the  New  York  Medical  Journal,  September  29,  1S94,  in 
which  I  give  many  cases  to  demonstrate  the  accuracy  of  my  statement. 
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Ten  years  ago  the  medical  profession  would  have  been  less 
prepared  than  to-day  to  receive  three  such  startling  propositions, 
even  for  argument. 

To  assert  that  the  eyes,  and  they  alone,  are  sometimes 
responsible  for  chronic  intestinal  and  gastric  disturbances  that 
have  failed  to  yield  to  medicinal  treatment,  massage,  rest,  travel, 
restricted  diet,  and  the  whole  category  of  recognized  methods  of 
treatment  may  seem,  at  a  first  glance,  to  some  of  my  readers,  as 
incredible. 

To  advance  the  view  that,  in  the  brain-worJcers,  as  a  class, 
the  eyes  are  a  factor  wortlty  of  most  careful  study  and  j^cdient 
observation  -whenever  the  nervous  mechanism  seems  out  of  joint 
may  not  have  as  much  weight  now  with  some  of  my  readers  as 
it  is  sure  to  have  in  the  future. 

The  conditions  that  exist  in  the  two  classes  of  mankind — 
the  brain-workers  and  the  muscle-workers — are  radically  differ- 
ent from  the  eye  stand-point.  In  the  former  the  eyes  are  almost 
constantly  employed  within  the  limit  of  accommodation  ;  in  the 
latter  the  eyes  are  seldom  used  in  the  same  way  or  under  as 
trying  conditions. 

Does  every  physician  think,  when  he  advises  an  adult 
patient  "  to  rest  and  travel"  or  a  child  "  to  be  taken  from 
school,"  that  much  of  the  benefit  that  may  follow  is  probably 
due  to  the  relief  from  eye-work  1 

The  expenditure  of  nerveforce  is  much  less  in  using  two 
eyes  (that  may  be  defective  in  focus  or  badly  adjusted  for 
binocular  vision)  for  objects  several  feet  or  more  distant  than 
when  used  for  reading,  sewing,  study,  drawing,  etc.  ;  much 
more  at  the  theater,  in  crowded  streets,  or  where  objects 
are  numerous  and  constantly  changing  position  than  in  the 
peaceful  country,  where  the  eyes  gaze  at  green  fields  and 
distant  mountain-tops,  or  on  ship-board,  when  the  horizon  is 
scanned. 

One  feature  in  the  so-called  "  rest  cure  "  that  is  not  gener- 
ally or  properly  appreciated  is  the  entire  and  enforced  cessation 
of  all  eye-ivorlc.  It  contributes  as  largely  to  the  recovery  of  the 
patient  (in  my  opinion)  as  the  massage,  electricity,  and  the  re- 
cumbent posture.  These  patients  are  not  allowed  even  to  read 
letters  from  home ;  but  they  are  allowed  to  be  read  to  by  the 
trained  nurse,  for  mental  pastime. 

In   concluding  this   chapter  the    author   would   draw    the 
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following   conclusions  respecting  the   eye-treatment  of  chronic 
digestive  disturbances : — 

1.  Ohstinate  chronic  constipation  is  often  due  to  a  condition 
of  the  eyes  that  entails  a  leakage  of  nerve-force. 

Irrespective  of  the  apparent  absurdity  of  this  statement  to 
the  casual  reader  (at  the  first  glance),  the  clinical  records  of  a 
very  large  number  of  patients  in  the  author's  case-books  (cases 
where  cathartics  had  been  required  almost  daily  for  years) 
positively  demonstrate  that  permanent  relief  from  this  dis- 
tressing- and  common  ailment  has  followed  the  correction  of 
eye-strain,  and  that  drugs  were  no  longer  required  to  move  the 
bowel. 

The  eyes  have,  in  themselves,  nothing  to  do  with  the  digest- 
ive organs  or  the  intestinal  tract;  but  an  arrest  of  a  leakage  of 
nerve-force  can  assist  materially  in  furnishing  additional  power 
to  the  organs  of  digestion.  The  best  machinery  will  not  run 
properly  when  steam-pressure  is  below  the  required  standard, 
nor  will  healthy  organs  in  the  human  body  perform  their 
proper  functions  when  the  nerve-power  is  constantly  at  a 
low  ebb. 

2.  The  percentage  of  chronic  dyspeptics  that  owe  their 
sufferings  chiefly  to  eye-strain  is  very  large,  in  the  opinion  of 
the  author. 

It  certainly  can  do  no  harm  to  this  class  of  sufferers  to 
examine  Avith  care  the  refraction  of  the  eyes  and  the  adjustment 
of  the  ocular  muscles  while  they  are  being  treated  by  drugs, 
restricted  diet,  washing  of  the  stomach,  etc. 

3.  Attacks  of  intense  gastric  pain.,  even  when  accompanied 
by  vomiting,  eructations  of  gas,  difficulty  of  breathing,  etc., 
justify  an  examination  of  the  patient  for  some  form  of  eye- 
strain. 

Two  of  the  worst  cases  of  this  type  of  suffering  that  the 
author  has  ever  seen  are  reported  in  full  (in  pages  122  and  167). 

4.  Vomiting,  whether  preceded  or  accompanied  by  head- 
ache or  when  independent  of  pain,  points  strongly,  in  the  male, 
to  the  existence  of  some  reflex  eye-cause,  and  often  in  the 
female.  This  suggestion  applies  particularly  to  those  who 
suffer  from  "  weak  stomach  "  and  a  tendency  toward  nausea. 
In  females  the  possibility  of  pregnancy  and  of  reflex  pelvic  dis- 
turbances should  also  be  considered. 
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Case  I.  Chronic  Dyspepsia  of  Fourteen  Years^  Duration. 
— Mr.  E.,  aged  61  years;  manufacturer;  married;  has  two 
children. 

Family  History :  Father  had  frequent  sick  headaches. 
Mother  had  sick  headaches  and  was  tliought  to  be  insane  at 
times.  Mental  disturbances  were  very  common  among  his 
maternal  ancestry.  One  near  relative  was  deranged  for  years. 
All  of  his  brothers  have  sick  headaches  and  one  died  of  phthisis. 
One  son  is  a  dipsomaniac. 

History  of  the  Case  :  This  patient  suffered  severely  from 
sick  headaches  (on  an  average  of  one  each  week)  from  boyhood 
until  he  was  over  40  years  of  age. 

For  the  past  fourteen  years  he  has  suffered  terribly  from 
gastric  disturbances,  especially  from  raising  of  gases  and  food 
after  each  meal. 

For  this  trouble  he  has  tried  almost  every  form  of  medical 
and  electrical  treatment  witliout  relief.  His  sufferinos  have 
always  been  laid  to  a  "  torpid  liver  "  by  most  of  the  physicians 
consulted  by  him. 

He  suffers  also  with  extreme  mental  depression  and  has 
had  fears  of  hereditary  insanity. 

Eye-defects:  On  the  first  examination  this  patient  had  %^ 
vision  in  each  eye,  but  tolerated  +  0.50^  He  required  +  2.75^ 
for  reading.  His  muscular  tests  were :  No  hyperphoria  ;  eso- 
phoria,  3°  ;  adduction,  29°  ;  abduction,  6°  +  ;  sursumduction, 
right,  2° ;  left,  2°.  Subsequently  a  very  high  degree  of  latent 
esophoria  was  discovered. 

Treatment  and  Residts  :  The  patient  wore  prisms  during 
tlie  summer,  with  decided  improvement  in  his  digestion  and  a 
marked  buoyancy  of  spirits  that  contrasted  markedly  with  his 
previous  despondency. 

A  graduated  tenotomy  was  then  performed  upon  each 
internal  rectus.  A  very  rapid  improvement  in  his  stomachic 
disturbances  immediately  followed. 

One  month  later  the  right  internus  was  again  operated 
upon.  The  patient  continued  to  steadily  improA'e  in  physical 
condition,  mental  condition,  and  digestion. 

The  last  report,  received  recently,  stated  that  he  was  per- 
fectly well,  slept  well,  was  in  good  spirits,  and  had  not  had  the 
slightest  troiihle  from  his  stomach  for  nearly  four  years. 
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His  eye-tests  to-day  are  :  No  liyperphoiia  ;  eso[)lioria,  |°  ; 
adduction,  50°  ;  abduction.  7°. 

Case  II.  Chronic  Indigestion,  with  Fainting  Attacks. — 
Mr.  E.,  aged  35  ;  merchant ;  married. 

Family  history  not  known. 

History  of  the  Case :  This  patient  liad  been  subject  all  of 
his  life  to  a  "  weak  stomach "  and  a  tendency  to  faint  very 
easily. 

The  symptoms  of  chronic  indigestion  increased  in  severity. 
During  the  past  year  they  were  so  aggravated  that  he  lost  thirty 
pounds  in  weight. 

He  has  suffered  also  with  asthenopia  at  times. 

Eye-defects:  At  the  first  visit,  September  20,  1893,  the 
patient  had  the  followiuii-  tests :  O.  D.  V.,  f  -^  —  (tolerates  no 
+  glass)  ;  O.  S.  v.,  |^,"made  ff  —  by  +  6.75*^  (axis,  90°); 
adduction,  21°  ;  abduction,  7°  ;  sursumcluction,  right,  3°  ;  left, 
3° ;  no  hvperphoria ;  no  esophoria.  Under  homatropine  he 
showed  :  6.  D.  V.,  |f ,  made  f  f  —  bv  +  0.50  C  +  0-50^  (axis, 
90°);  O.  S.  v.,  ff,  made  ft  —  ^y  +  0.50  3  +  LOO^'  (axis,  90°). 

Treatment  and  Results  :  The  following  glasses  were  ordered 
for  constant  wear.  September  20,  1893:  O.  D.,  +  0.50'^  (axis, 
90°);  O.  S.,  +  1.00'^  (axis,  90°).  Later  a  full  refractive  correction 
was  ordered  for  constant  use. 

On  November  15,  1893,  the  patient  reported  that  he  had 
gained  ten  i)oands  in  tceight,  had  no  gastric  disturbance,  and 
had  felt  very  well.  Eye-tests:  O.  D.  V.,  t^;  O.  S.  V.,  f |- ;  ad- 
duction, 60°  ;  abduction,  8°  ;  no  heterophoria. 

July  10,  1896.  Patient  reports  that  he  has  "  gained  forty 
pounds  in  lueight,  has  no  gastric  disturbance,  and  is  perfectly 
well."  All  symptoms  of  his  old  fainting  attacks  have  entirely 
disappeared. 

Case  III.  Periodiccd  Attacks  of  Uncontrollahle  Vomiting, 
followed  by  a  Total  Loss  of  Power  and  Sensation  in  the  Arms. 
— Miss  M.,  aged  24. 

Family  History  :  Parents  not  overstrong.  Some  hereditary 
predisposition  to  weak  digestion. 

History  of  the  Case :  Ten  years  ago  the  patient  had  a 
sudden  attack  of  violent  pain  in  the  liead,  followed  by  vomiting 
for  several  hours.     She  lost  co-ordination  of  the  muscles  of  the 
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tongue ;  liad  numbness  of  the  hands  and  arms ;  and,  finally, 
lost  all  power  in  her  arms,  which  never  fully  regained  their 
normal  strength  until  the  eye-muscles  were  treated.  For  ten 
years  she  has  had  (about  once  in  two  weeks)  an  attack  begin- 
ning with  numbness  in  some  part  of  the  body  (usually  the  arms) 
followed  by  pain  in  the  head  and  persistent  vomiting  for  hours. 

Two  years  before  I  saw  her  she  had  her  eyes  examined, 
and  was  given  for  constant  wear  spherocylinders  to  correct  lier 
hypermetropia  and  astigmatism. 

Since  putting  on  her  glasses  she  has  had  about  one  of  the 
attacks  described  each  month,  much  less  severe  and  without  pain 
in  tlie  liead.  Each  attack  begins  with  numbness,  and  this  is 
followed  by  vomiting,  blurring  of  vision,  pain  in  the  eyes, 
intolerance  of  light,  and  great  difficulty  in  breathing. 

Two  years  ago  she  was  told  by  her  physician  that  she  had 
"  hasty  consumption,"  and  a  very  unfavorable  prognosis  was 
given.  She  went  to  Lake  George  for  two  seasons,  and  this 
tendency  seems  to  have  disappeared  under  climatic  treatment 
alone. 

Ei/e-defects :  At  the  first  visit  to  my  office  (May  6,  1892) 
the  patient  was  wearing  constantlv  the  following  glass  :  O.  D., 
+  1.75  C  +0.75'^  (axis,  90°);  O.'S.,  +  2.00  3  +  0.50°  (axis, 
90°).  With  these  glasses  on  her  tests  were:  O.  D.  V.,  f|  — ; 
O.  S.  v.,  \^  — ;  adduction,  29°;  abduction,  5°;  sursumduction, 
right,  2°;  left,  2°;  no  hyperphoria;  eso])horia,  2°.  Under 
atropine  the  glasses  were  found  to  be  a  full  correction  for  her 
hypermetropia  and  astigmatism,  and  no  change  was  made  in 
them.  A  very  Ingli  degree  of  latent  esoplioria  was  subsequently 
disclosed. 

Treatment  and  BesnJts :  Prisms  were  put  on  at  once  for 
esophoria,  and,  during  the  next  two  months,  three  graduated 
tenotomies  were  performed  on  the  internal  recti  for  a  very  high 
degree  of  latent  esophoria.  She  had  no  attack  during  this 
period, — a  longer  interval  than  had  occurred  for  ten  years. 

During  the  four  years  that  have  elapsed  since  the  eye- 
treatment  was  completed  this  patient  has  gained  nearly  twenty 
pounds  in  weight,  and  has  been  almost  entirely  free  from  head- 
ache or  vomiting. 

She  has  entirely  regained  tlie  power  of  her  arms,  and  has 
no  longer  any  toss  of  sensation  or  numbness  in  her  extremities. 
Her  recoverv  seems  to  those  that  knew  lier  when  ill  as  almost 


170  EYE-STRAIX    IN    HEALTH    AND    DISEASE. 

miraculous.  She  can  use  her  arms  for  sewing,  embroidery,  etc., 
as  well  as  if  she  had  never  had  any  loss  of  power. 

Case  IV.  Chronic  Indigestion,  Vomiting^  and  Nervous 
Prostration. — Mr.  C,  aged  25  ;   single  ;  divinity  student. 

Famihj  Histonj  :  Mother  has  headaches  and  has  had  pul- 
monary haemorrhages.  Father  has  neuralgia  of  the  stomach. 
Maternal  grandmother  and  two  uncles  died  of  phthisis. 

History  of  the  Case  :  This  patient  has  always  been  delicate. 
He  has  had  headaches  and  periodical  attacks  of  vomiting  and 
indigestion  since  childhood.  He  ran  down  rapidly  during  his 
senior  year  in  college  Avitli  gastric  disturbances  and  headache. 

When  he  came  to  me  (February  28,  1888)  he  was  suffer- 
ing severely  from  impaired  digestive  functions,  irregular  action 
of  the  bowels,  alternating  constipation  and  diarrhoea,  headache 
slow  heart's  action,  cold  extremities,  and  very  marked  physical 
weakness.  Everything  seemed  to  point  toward  an  attack  of 
complete  nervous  prostration. 

Eye-defects  :  Under  atropine  this  patient's  refraction  was: 
O.  D., '+  0.50* ;  O.  S..  +  0.75'=  (axis,  112°).  His  muscular  tests 
were:  Adduction,  37°;  abduction,  6°;  sursumduction,  right, 
3° ;  left.  3° ;  no  hyperphoria ;  esophoria,  2°.  Subsequently 
about  20°  of  latent  esophoria  were  disclosed. 

Treatment  and  Residts  :  The  treatment  in  tliis  case  con- 
sisted of  a  graduated  tenotomy  upon  each  internal  rectus  and 
the  use  of  a  full  refractive  correction  for  reading. 

The  improvement  in  this  case  began  almost  immediately 
after  the  first  operation,  and  five  months  later  the  patient  re- 
ported that  he  had  gained  over  fifteen  pounds  in  weight,  had  no 
dyspepsia,  had  regained  his  physical  strength  almost  completely, 
and  was  in  better  health  than  for  many  years.  He  still  had 
some  asthenopic  symptoms,  if  he  used  his  eyes  at  night. 

December  14,  1888.  The  patient  reports  that  he  considers 
himself  cured.  He  has  no  dyspepsia,  has  gained  twenty  pounds 
in  weight,  and  can  use  his  eyes  Avith  perfect  comfort. 

He  has  remained  well  for  the  past  eight  years.  His  tests 
to-day  are :  Adduction,  64° ;  abduction,  7°  ;  sursumduction, 
right,  3°  ;  left,  3°  ;  no  hyperphoria ;  no  esophoria. 

Case  V.  Chronic  Constipation.  Intestinal  Hannorrhagesy 
and  a  Complete  Nervous  Collapse. — ^Ir.  H..  aged  46  ;  manu- 
facturer ;   married. 
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Family  History  :  Both  parents  lived  to  old  age.  Two 
paternal  uncles  died  of  phthisis.  No  hereditary  tendency  to 
nervous  diseases  seems  to  exist. 

Eye-defects  :  Vision,  |-§,  without  atropine.  Under  atropine, 
a  latent  hypermetropia  of  +  1.00^  in  each  eye.  Patient  has 
never  required  a  glass  for  reading.  Manifest  esophoria,  5°. 
After  using  prismatic  glasses  for  a  short  time  the  patient 
showed:  Esophoria,  13°;  adduction,  24°;  abduction,  4°  — . 
Later  on  the  adduction  exceeded  50°  and  the  abduction  fell  to  0. 
Homonymous  diplopia  with  the  red  glass  over  one  eye  was 
usually  present ;  and  at  times,  without  the  red  glass,  it  annoyed 
the  patient. 

History  of  the  Case  :  This  patient  had  been  a  perfectly  well 
man  and  had  carried  on  a  very  large  business  up  to  fifteen  years 
ago. 

For  many  years  he  has  been  unable  to  look  out  of  a  car- 
window  while  traveling  without  great  distress. 

He  had  suffered,  all  his  life  from  obstinate  constipation,  and 
had  taken  cathartics  so  regularly  that  any  cathartic  water  caused 
intestinal  hcemorrhage  prior  to  the  eye-treatment. 

When  this  patient  first  came  to  me  he  was  able,  by  the 
most  careful  diet,  regular  habits,  and  by  retiring  at  8  or  9 
o'clock,  to  carry  on  his  enormous  business  only  with  the  greatest 
difficulty  because  of  the  following  symptoms  :  Extreme  nervous- 
ness after  the  slightest  fatigue  and  marked  mental  depression 
without  any  cause. 

Trecdment  and  Residts :  The  treatment  of  this  patient  con- 
sisted, at  first,  of  the  wearing  of  prisms  to  relieve  the  esophoria, 
and,  later  on,  of  graduated  tenotomies  on  both  internal  recti. 
Subsequently  +  0.50*  glasses  were  given  for  constant  wear,  and 
+  1.00*  glasses  for  near  work.  The  improvement  in  his  con- 
dition was  marked  and  continuous  from  the  first,  and  he  writes 
that  he  is  so  busy  and  feeling  so  well  that  he  cannot  find  time 
to  have  the  slight  remaining  esophoria  corrected.  Over  five 
years  have  now  elapsed  without  any  return  of  his  former  ill 
health,  during  which  time  he  has  constantly  been  engaged  in 
active  business  pursuits. 

His  chronic  constipation  and  tendency  toward  intestinal 
haemorrhage  have  totally  disappeared.  He  has  gained  about 
forty  pounds  in  weight. 
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Case  VI. — Mr.  AV.,  aged  55  ;  married  ;  manufacturer. 

Famihj  Historij  :  One  daughter  has  for  years  l)een  suffering 
from  nervous  prostration,  with  extreme  depression  bordering 
upon  mehmclioha.  Dyspeptic  troubles  very  common  in  ancestry  ; 
also  severe  "  bilious  attacks." 

History  of  the  Case :  This  patient  had  suffered  most  of  his 
life  from  chronic  dyspepsia  and  bilious  attacks  that  had  failed 
to  be  benefited  by  any  form  of  medication.  He  had  tried  travel, 
rest,  restricted  diet  of  all  kinds,  electricity,  massage,  etc..  without 
appreciable  benefit. 

Eye-defects:  At  the  first  visit,  on  December  7,  1894.  the 
eye-tests  were  :  O.  D.  V.,  |4  — ,  slightly  improved  bv  -}-  O.oO^' 
(axis,  165°);  O.  S.  V.,  \%  — ,  made  \%  —  by  +  O.'oO'^  (axis, 
165°);  adduction,  19°;  abduction,  5°;  no  hyperphoria;  eso- 
phoria,  |°.  By  the  use  of  prisms  about  12°  of  latent  esophoria 
were  disclosed. 

Treatment  and  Results:  The  treatment  in  tliis  case  con- 
sisted of  one  graduated  tenotomy  on  each  internal  rectus. 

A  letter  from  his  daughter,  dated  January  13.  1896,  says: 
"  Father  has  been  wonderfully  well  for  some  months,  the  past 
summer  being  the  most  comfortable  one  he  has  spent  for  years." 


CHAPTER   VII. 

THE  EYE-TREATMENT  OF  EPILEPTICS. 

No  sadder  misfortune  can  befall  a  human  being  than  to 
develop  epilepsy.  The  horrible  aspects  of  this  disease  are  not 
confined  alone  to  those  who  are  called  upon  to  witness  the 
attacks  or  to  administer  to  the  apparent  sufferings  of  the 
afflicted.  Their  anxiety  and  distress  are  naturally  most  acute 
for  the  few  moments  during  which  they  see  a  fellow-being  sud- 
denly become  unconscious  of  his  surroundings;  distorted  in  face, 
trunk,  and  limbs;  frothing  at  the  mouth,  livid  in  the  counte- 
nance, and  often  bleeding  from  some  wound  produced  by  the 
sudden  fall  that  ushers  in  the  attack.  But,  to  the  sufferer  from 
this  dreadful  malady,  the  distress  of  mind  is  not  momentary, 
nor  do  the  alarm  and  unconquerable  dread  disappear  when  the 
re-establishment  of  consciousness  and  physical  power  follows  an 
attack. 

Sooner  or  later  an  epileptic  must  become  aware  that  his 
attacks  are  horrible  to  witness,  that  they  are  liable  to  occur  at 
very  unfortunate  and  unexpected  moments,  and  that  it  is  politic 
to  keep  people  in  ignorance  of  the  existing  malady.^ 

For  awhile  such  victims  are  buoyed  with  a  delusive  hope 
that  drugs  will  eventually  restore  them  to  health,  and  for  a 
period  ^"arying  from  a  few  months  to  many  years  they  are  faith- 
ful devotees  to  some  special  combination  of  the  bromide  salts 
that  their  medical  adviser  or  advisers  may  select.  As  each 
attack  occurs,  or  as  different  physicians  are  consulted,  some 
slight  modifications  of  the  bromide  formulae  are  commonly 
made ;  once  again  the  patient's  waning  courage  and  increasing- 
despair  are  bolstered  by  words  of  encouragement  and  the  oft- 
repeated  assurance  that  "  this  special  combination  will  probably 
act  better  than  the  last  one  "  ;  again,  the  patient  goes  on,  too 
often  conscious  of  a  decreasing  mental  power,  a  failing  memory, 
or  a  general  bromide  stupor,  and  usually  with  a  disfigured  face 
from  bromide  eruptions  that  advertises  his  sad  malady  to  the 

'  To  relieve  these  subjects  from  enforced  social  ostracism  and  to  improve  their  mental 
condition,  the  establishment  of  epileptic  colonies  has  been  suggested  and  a  few  are  now  in 
operation. 

(173) 
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world ;  again  and  again  bis  slavedom  to  drugs  is  rc-establisbed 
with  professional  concurrence,  wben  everytliing  in  tbe  clinical 
liistory  of  tbe  patient  cries  aloud  to  stoj);  and  during  all  tbis 
time — tbe  years  of  drugging,  mental  deterioration,  and  despair 
— no  attempt  lias,  in  most  cases,  been  made  or  even  suggested 
that  sources  of  reflex  irritation  of  tbe  nerve-centers  be  sought 
for  by  metbods  of  scientific  precision,  and,  as  far  as  possible 
relieved  betbre  the  constitution  of  the  patient  is  broken  down 
by  drugs. 

This  is  not  an  overdrawn  picture  nor  an  exaggeration  of  tbe 
facts,  as  I  see  them  almost  daily  in  my  consultation-rooms. 

That  certain  patients  can  and  do  take  moderate  doses  of 
bromides  (in  all  possible  combinations)  for  a  time  without  any 
very  marked  injury  to  health,  and  often  with  marked  controlling 
influences  upon  epileptic  seizures  it  is  useless  to  deny.  Were 
it  not  so,  the  general  use  of  these  drugs  could  not  have  become 
so  firmly  established  in  medical  therapeutics.  Tbe  bromide 
salts  (when  first  introduced  to  the  medical  profession)  so  far 
exceeded,  in  their  results  upon  epileptic  seizures,  the  prepara- 
tions of  zinc,  silver,  borax,  etc.,  then  in  vogue,  that  the  enthu- 
siasm of  the  profession  over  a  possible  specific  for  epilepsy  has 
been  dissipated  more  slowly  than  it  otberwise  woidd  have  been. 
It  has  taken  many  years  to  convince  most  of  the  leaders  of  pro- 
fessional thought  in  this  country  and  in  Europe  that  too  much 
should  not  be  expected  from  the  bromide  salts ;  that  the  bene- 
ficial results  obtained  from  them  in  epilepsy  are  not  permanent, 
as  demonstrated  by  the  frequent  attacks  that  follow  a  complete 
cessation  of  the  drug  ;  that  the  constitutional  effects  of  bromide 
salts  may,  in  chronic  cases  of  epilepsy,  prove  serious ;  and  that 
epilepsy  is  an  incurable  disease  when  treated  exclusively  by 
drugs,  except  in  tbe  rarest  of  instances. 

The  point  that  I  would  make  in  tbis  connection  regarding 
the  administration  of  the  bromide  salts  is  that  the  ^:)ri?Jc/^>/e  of 
treatment  of  convulsive  seizures  by  drugs  is  ivrong,  provided  no 
previous  attempts  have  been  made  to  discover  or  remove  con- 
ditions that  can  be  accurately  determined  and  which  have  been 
shown,  by  the  observations  of  more  than  one,  to  be  related  to 
the  causation  of  epilepsy, 

I  can  see  no  more  intelligence  in  administering  bromides  to 
an  epileptic  patient  until  the  condition  of  the  eyes — and  often 
of  the  nose,  teeth,  genitals,  and  anus — has  been  carefully  ex- 
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araiiiecl  for  positive  sources  of  reflex  nervous  disturbance,  than  I 
should  in  administering  chloroform  regularly  to  a  patient  afflicted 
with  a  severe  toothache  to  stop  the  manifestations  of  an  abscess 
at  its  root  or  some  exposed  cavity. 

To  henumh  the  cerebral  centers  hy  a  drug  so  that  they 
cease  to  respond  to  reflex  irritation  from  any  peripheral  source 
is  not  curing  the  disease. 

Such  a  principle  of  treatment  is  absurdly  irrational  and  op- 
posed to  physiological  research.  Experiment  has  clearly  demon- 
strated that  epileptic  seizures  may  follow  peripheral  lesions  from 
the  reflex  irritation  thus  excited.  This  cannot  to-day  be  denied 
in  the  face  of  overwhelming  evidence.  To  treat  epilepsy  by 
drugs  without  previously  searching  for  all  the  exciting  causes 
that  may  exist  is  no  longer  creditable  to  the  medical  attendant.^ 

On  the  other  hand,  while  discussing  any  form  of  treatment 
of  epilepsy,  Ave  are,  as  a  rule,  compelled  to  accept  the  results  of 
bromide  salts  upon  the  number  of  seizures  in  any  individual 
case  as  a  basis  of  comparison,  when  the  results  of  any  other 
method  are  subsequently  recorded. 

Bromide  salts  (in  various  combinations)  are  to-day  generally 
regarded  by  the  medical  profession  as  certainly  the  most  prompt, 
and  possibly,  for  a  time,  the  most  efficacious  form  of  treatment  of 
epilepsy. 

When  it  can  be  shown  that  in  any  individual  case  the 
number  of  epileptic  seizures  has  been  made  numerically  less 
than  when  bromides  have  been  skillfully  employed  for  a  suffi- 
cient period  to  test  their  efficacy,  or,  in  other  words,  if  it  can  be 
demonstrated  tliat  the  condition  of  any  epileptic  patient  has  been 
improved  without  the  aid  of  drugs,  no  medical  man  can  deny 
that  an  important  advance  has  been  made  in  the  scientific 
treatment  of  this  malady. 

Those  who  have  had  the  largest  experience  in  the  use  of 
bromides  are  to-day  beginning  to  lose  faith  in  them  as  a  curative 
measure  in  the  treatment  of  epilepsy. 

Within  the  past  year  I  have  seen  many  patients  with  epi- 
lepsy Avlio  have  been  advised  by  leading  medical  men  of  the 

'  The  reader  is  referred  to  my  reply  to  Dr.  Frederick  Peterson  (Xew  York  Medical 
Journal,  December,  1896,  and  January,  1897)  for  many  iini)ortant  2neces  of  doev.mentai'y 
evidence  relating  to  the  cases  reported  in  connection  with  this  chapter.  Letters  from 
patients  and  their  physicians  are  given  which  fully  substantiate  the  accuracy  of  my  reports 
of  these  cases.  Many  other  controversial  paragraphs  can  be  found  in  that  reply  which 
cannot  be  reproduced  in  a  book. 
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larger  cities  to  consult  an  oculist,  and  it  is  the  exception,  so  far 
as  I  can  learn,  for  medical  men  of  distinction  to-day  to  extend 
to  an  epileptic  patient  any  hope  of  permanent  cure  by  medica- 
tion alone. 

Not  long  since  a  leading-  neurologist  of  this  country  told  a 
patient  afflicted  with  epilepsy  that  "  bromides,  trephining,  and 
eye-treatment  comprised  about  all  that  ottered  any  chance  of  his 
im[)rovoment." 

It  is  well  known  that  a  total  cessation  of  bromides  in  manv 
instances  where  they  have  been  administered  for  any  length  of 
time  as  an  aid  in  controlling  epileptic  seizures  is  followed  by  a 
very  marked  increase  in  the  frequency  and  severity  of  the 
attacks.  So  marked  is  the  relapse  in  some  cases  that  the 
patient,  the  family,  the  friends,  and  even  the  medical  attendant 
become  seriously  alarmed,  and  the  drug  is  again  resorted  to, 
in  spite  of  the  reasons  that  led  to  its  cessation,  simply  as  a 
choice  between  two  evils, — mental  and  physical  deterioration, 
on  the  one  hand,  and  status  epUepticus  or  possible  death,  on  the 
other. 

One  case  of  this  kind  comes  vividly  to  my  mind  in  this 
connection.  A  young  girl  afflicted  with  epilepsy  had  taken 
bromide  salts  for  some  years  with  the  effect  of  controlling  her 
attacks  to  intervals  of  from  ten  to  fourteen  days.  She  was 
brought  to  me  for  an  examination  of  her  case,  and  very  marked 
defects  of  the  eyes,  both  of  focus  and  muscular  adjustment, 
were  discovered.  I  advised  the  friends  to  discontinue  the  bro- 
mides for  a  month,  during  which  time  I  might  be  able  to  form 
some  opinion  respecting  the  frequency  of  her  attacks  without 
drugs  and  have  a  fair  basis  for  comparison  regarding  the  effects 
of  eye-treatment  upon  her  at  the  expiration  of  that  period.  As  I 
proposed  to  use  no  drugs  during  the  correction  of  the  eye-defect,, 
the  condition  of  the  patient  could  then  be  contrasted  from  time 
to  time  with  her  actual  condition  before  the  eye-treatment,  when 
it  was  not  masked  bv  the  influence  of  drugs. 

The  parents  consented.  Within  forty-eight  hours  the  child 
had  coiitumous  convulsions  for  ticehe  Jiours,  and  the  medical 
attendant  wrote  me :  "  I  was  so  afraid  that  she  would  die  that 
I  immediately  began  the  administration  of  bromides  in  large 
doses."  He  asked  me  in  this  case  to  make  an  exception  to 
my  rule  and  to  allow  the  patient  to  take  bromides  until  I 
deemed  it  safe  to  discontinue  them.     After  two  weeks  of  eye- 
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treatment   all   drugs    were   discontinued    without   any    serious 
results  to  health. 

A  similar  result  to  this  was  mentioned  in  a  medical  meet- 
ing some  years  ago  by  a  leading  neurologist  of  this  city  as 
occurring  in  one  of  his  patients  whom  1  advised  to  discontinue 
bromides  prior  to  a  proposed  tenotomy  by  me  upon  one  of  the 
eye-muscles.  A  condition  of  continuous  epilepsy  followed 
within  twenty-four  hours,— although,  while  under  bromides, 
the  patient  had  been  led  to  think  that  a  cure  was  being  effected 
by  their  use. 

In  my  experience,  the  cessation  of  bromides  is  sure  to  be 
followed,  in  about  one-half  of  the  victims  to  epilepsy,  by  a  very 
marked  hicrease  in  the  number  of  seizures,  just  as  a  cessation 
from  drinking  in  a  confirmed  inebriate  discloses  to  him  his 
actual  physical  condition.  Whether  it  is  wise  to  continue  a 
habit  that  is  slowly  undermining  the  health,  because  the  victim 
is  afraid  to  stop,  is  an  important  question.  Unfortunately  it 
cannot  be  discussed  here.  It  is  imperative,  however,  in  all 
honest  endeavors  to  determine  the  results  of  any  scientific  pro- 
cedure, that  the  results  obtained  shall  not  be  open  to  question 
and  invidious  criticism  from  neglect  on  the  part  of  the  investi- 
gator to  exclude  other  factors  that  may  have  aided  in  attaining 
the  published  results.  In  all  the  cases  that  I  report  in  this 
chapter  no  drugs  were  employed  while  the  patient  was  under 
my  care,  unless  otherwise  stated. 

In  looking  over  the  records  of  those  cases  of  epilepsy  that 
have  been  subjected  to  the  eye-treatment  exclusively  while  under 
my  care,  I  find  it  impossible  to  incorporate  them  all.  The 
number,  in  the  first  place,  would  be  too  large  to  admit  of  their 
complete  histories,  and  tlie  labor  of  preparing  their  records  for 
publication  would  be  too  great.  Again,  many  of  the  patients, 
for  personal  reasons,  refused  to  submit  to  such  steps  as  I  deemed 
wise  for  their  epileptic  condition  and  were  dismissed  by  me  as 
patients,  while  others  had  organic  diseases  that  precluded 
them  from  being  fit  subjects  for  the  eye-treatment.  A  certain 
number  had  marked  evidence  of  kidney  disease,  syphilis,  and 
tuberculosis. 

Some  began  treatment,  and,  after  satisfactory  progress  for 
a  few  months,  failed  to  notify  me  of  their  change  of  residence 
and  have  not  been  seen  or  heard  from  for  a  long  time.  Some 
have  died  of  intercurrent  diseases.     A  few  have  been  killed  by 
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accidents,  while  ocular  anomalies  that  had  not  been  rectified 
prior  to  the  accident  were  being  investigated. 

While  it  would  be  of  great  scientific  interest  to  obtain  some 
deductions  regarding  the  percentages  of  progress  in  those  patients 
that  have  been  under  this  treatment,  I  am  satisfied  that  i\.  purely 
numerical  basis  for  estimating  results  in  the  treatment  of  epilepsy 
is  impracticable  and  misleading. 

A  patient  who  (while  under  bromides)  was  stupid,  apa- 
thetic, and  incapable  of  participation  in  business,  has  been 
greatly  benefited  (even  if  his  attacks  are  not  markedly  less  than 
when  under  bromides),  provided  he  has  regained  his  normal 
intellectual  status  and  is  capable  of  self-support. 

Numerically,  he  might  be  regarded  as  unimproved,  if  the 
actual  number  of  his  attacks  should  be  counted ;  but  the  grati- 
tude of  the  patient  and  his  friends  for  his  restoration  to  useful- 
ness is  not  without  reason. 

A  person  who  has  been  enabled  to  dispense  with  a  constant 
attendant  or  nurse  has  been  benefited ;  a  child  who  can  go  to 
school  and  make  satisfactory  progress  in  his  classes  after  escaping 
the  thraldom  of  bromides  is  vastly  better  than  a  sleepy,  sluggish 
child  who  has  to  be  constantly  cared  for,  even  if  he  does  have 
an  occasional  epileptic  seizure. 

Some  years  ago,  in  reply  to  a  somewhat  severe  criticism 
upon  the  views  relating  to  the  treatment  of  epilepsy  that  were 
published  in  my  work  on  nervous  diseases,^  I  contributed  an 
article  to  the  Boston  Medical  and  Surgical  Journal  from  which 
I  may  pertinently  quote  a  few  sentences.  I  remark  in  this 
connection  :  "  Josh  Billings,  in  one  of  his  characteristic  eftu- 
sions,  says  :  '  /  hav  ahcus  uofised  wJien  an  individual  Jiain^t  got 
tJte  ability  tew  criticise  judiciously,  he  darns  indishriminatel y .^ 

"  Relative  to  the  question  of  treatment  of  some  of  the  func- 
tional neuroses  (such  as  epilepsy,  chorea,  neuralgia,  insanity, 
hysteria,  headaches,  etc.)  two  distinct  and  opposed  views  are 
now  held.  Those  who  still  pin  their  faith  upon  the  internal 
administration  of  the  various  bromide  salts  in  these  diseases  re- 
main apparently  indifferent  to  the  fact  (which  can  hardly  be  dis- 
puted in  the  face  of  overwhelming  evidence)  that  serious  and 
permanent  harm  almost  inevitably  follows  their  administration 
in  large  doses  for  any  length  of  time.     Those,  on   the  other 

'  Lectures  on  Nervous  Diseases,  The  F.  A.  Davis  Co.,  Philadelphia,  1890. 
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hand,  ^Yho  argue  that  scientific  measures  of  precision  (when 
properly  employed)  will  often  reveal  the  existence  of  an  exciting 
cause  for  these  nervous  conditions  that  drugs  only  tend  to  alle- 
viate for  a  time,  and  who  base  this  treatment  upon  the  accurate 
determination  of  the  exciting  cause  and  its  complete  correction 
before  they  resort  to  drugs,  are  to-day  subjected  not  infrequently 
to  ridicule  and  personal  attack  by  others  not  thoroughly  posted 
in  the  methods  employed  by  tliem." 

Before  I  pass  to  the  consideration  of  individual  cases  of 
epilepsy  whose  histories  have  been  prepared  by  me  with  some 
care  (not  alone  with  the  object  of  showing  the  ultimate  results 
of  treatment  of  the  eyes,  but  also  of  demonstrating  that  perma- 
nent and  beneficial  effects  have  been  secured  in  correcting 
anomalies  of  adjustment  of  the  eyes  by  graduated  tenotomies 
upon  the  eye-muscles),  it  may  be  well  for  me  to  impress  upon 
the  reader  an  important  fact,  wliich  seems  peculiarly  hard  for 
some  oculists  to  grasp, — viz.,  that  Jatent  anomalies  of  the  eye- 
muscles  are  to-day  as  well  proved  as  is  the  existence  of  Icdent 
liypermetropia. 

By  this  I  mean  that  the  amount  of  esophoria,  exoplioria,  or 
hyperphoria  discovered  at  the  first  examination  of  any  patient 
does  not  necessarily  represent  the  actual  amount  that  exists.  In 
many  cases  it  constitutes  but  a  very  small  proportion  of  the 
amount  that  has  to  be  corrected  before  beneficial  results  are  to 
be  expected  from  eye-treatment  (see  Cases  IV,  YI,  VII,  XII, 
XIII,  and  others), 

I  recall  an  epileptic  who  manifested,  in  many  visits  at  my 
ofl^ice,  but  one  degree  of  esophoria ;  yet  that  patient  eventually 
disclosed,  after  weeks  of  careful  observation,  a  high  degree  of 
esophoria,  and  at  times  had  unconquerable  double  images 
(homonymous  diplopia). 

My  friend,  l)r.  G.  T.  Stevens,  has  very  happily  illustrated 
this  very  important  point  in  a  paper  upon  heteroplioria,^  read  by 
him  before  the  Pan-American  Medical  Congress.  I  take  the 
liberty  of  quoting  a  few  paragraphs  that  bear  vitally  upon 
the  investigation  and  solution  of  complex  ocular  problems.  He 
says : — 

"  One  of  the  first  of  the  elements  in  the  management  of 
these  cases  is  patience.     The  oculist  who  imagines  that  he  can 


'  New  York  Medical  Jouiiial,  November  IS.  1S93. 
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measure  and  correct  his  cases  of  lieteropboria  in  an  ofF-liand 
manner  has  not  reached  an  understanding  of  the  first  principles 
of  the  subject.  A  case  wliich  at  first  appears  quite  simple  and 
easy  to  handle  may  prove  to  be  one  which,  for  its  best  correc- 
tion, may  demand  tlie  exercise  of  great  skill  and  of  unwearied 
patience  during  many  months. 

"  We  cannot  know,  when  we  begin  the  treatment  of  a  case 
of  lieteropboria,  the  full  meaning  of  the  indications  which  we 
then  discover.  One  who  thinks  that  he  has  found  an  instru- 
ment which  will  reveal  latent  lieteropboria  is  surely  laboring 
under  a  misapprehension.  As  we  go  on  in  the  treatment  of 
these  cases  new  difficulties  may  arise  and  new  efforts  may  be 
demanded.  This  is  no  reason  lor  not  beginning  the  work,  and 
less  for  abandoning  it  before  completion. 

"  I  have  sometimes  illustrated  these  progressive  difficul- 
ties by  recalling  the  experience  of  one  who  climbs  a  mountain. 
He  sees  before  him  a  height  wliich  appears  to  him  the 
summit  wliich  is  to  reward  him  for  his  effort,  but  v.'hen  he 
reaches  it  he  sees  before  him  another  even  higher  than  the 
one  which  he  has  surmounted.  He  ascends  higher,  and  when, 
at  length,  he  attains  to  the  second  height  the  real  summit 
is  still  above  him.  Is  he,  therefore,  to  say:  'There  is  no  end 
to  this,  and  one  might  climb  indefinitely  without  finding  the 
summit '  1 

"There  is  a  summit,  and  one  may  reach  it  if  he  has  the 
needful  strength  and  courage. 

"  I  am  sometimes  asked  by  my  colleagues  if  there  is  no  end 
to  tlie  treatment  of  these  cases.  Does  not  the  condition  which 
has  been  apparently  removed  return  ]  Must  the  treatment  not 
continue  indefinitely  1 

"  The  heterophoric  condition  which  has  been,  in  any  meas- 
ure, properly  corrected  does  not  return,  but  that  part  of  the 
original  defect  which  was  at  one  time  latent  may  at  a  subse- 
quent time  become  manifest. 

"  There  is  as  surely  a  limit  to  this  work  as  there  is  a  final 
summit  to  the  mountain,  and  when  one  reaches  that  limit  he 
has  an  infinitely  greater  satisfaction  than  he  wlio  finally  gazes 
upon  the  stretch  of  hills  and  plains  and  lakes  from  the  elevation 
which  he  has  earned. 

"  ]\Iany  who  do  not  care  to  take  the  trouble  to  climb  decline 
to  accept  the  reports  of  those  who  do,  and   many  an  eminent 
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man  who  has  lingered  about  the  foot-hills  of  this  work  is  incred- 
ulous because  he  cannot  obtain  the  same  grand  view  that  has 
been  described  by  some  one  who  has  gone  beyond. 

"  An  essential  to  success  in  this  work  must  be  a  thorough 
knowledge  of  the  principles  governing  the  tensions  of  the  mus- 
cles with  which  Ave  w^ork. 

"  Instruments  cannot  know  these  principles.  They  are  only 
to  be  learned  by  long  and  patient  research  on  tlie  part  of  the 
oculist." 

Again,  1  would  endeavor  to  disabuse  the  professional  mind 
of  an  impression  that  seems  to  be  too  common,  in  spite  of  the 
amount  of  literature  that  has  appeared  during  the  past  decade 
upon  this  field.  The  development  of  latent  muscular  anomalies 
of  the  orbit  is  not  to  be  confounded  icith  the  effects  produced  by 
forcing  the  ocular  muscles  to  adjust  themselves  to  prrismatic 
glasses  that  are  not  properly  p)resGribed. 

There  is  a  radical  difference  between  "  forcing  a  patient  to 
adjust  his  eyes  to  a  prismatic  glass  "  that  he  has  had  given 
him  and  assisting  a  patient  in  his  ocular  perplexities  by  giving 
him  a  prismatic  glass  that  only  partially  corrects  the  amount 
of  heterophoria  that  he  discloses. 

So  long  as  any  patient  accepts  a  prism  for  the  relief  of  an 
existing  eye-strain  that  he  discloses,  and  still  shows  (while 
wearing  it)  a  clear  surplus  tliat  the  prism  fails  to  correct,  we 
are  simply  following  the  guide  that  the  patient  unconsciously 
gives  us  as  a  step  toward  the  solution  of  the  yiroblem  without 
any  possibility  of  "forcing  the  patient  to  adjust  for  the  prism." 
(See  page  55.) 

Again,- if  we  find  (by  measuring  the  strength  of  tlie  indi- 
vidual eye-muscles)  tliat  tlie  amount  of  deficient  power  in  any 
one  set  of  muscles  corresponds  to,  and  justifies  the  amount  of, 
abnormal  deviating  tendency  of  the  eyes  that  the  patient  dis- 
closes, we  are  still  further  strengthened  in  our  position  relative 
to  the  prismatic  glass  prescribed. 

Case  VI  illustrates  this  point  as  well  as  any  case  can;  and 
the  reader  is  referred  to  the  history  of  this  patient  and  the  de- 
tails of  his  treatment.  This  boy  had  almost  absolutely  perfect 
refraction^  even  under  atropine  ;  so  that  all  questions  regarding 
his  "apparent  muscular  anomalies  being  caused  by  some  error 
of  refraction  "  is  refuted  in  this  case. 

Moreover,  his  heterophoria  teas  extreme,  but  almost  totcdly 
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latent.  The  deviating  tendencies  of  the  eyes  were  both  vertical 
and  lateral, — hyperesophoria. 

Tliis  boy's  history  has  been  published  by  me  before  as  one 
of  the  most  remarkable  cases  on  record.  I  am  glad  to  report 
that,  during  seven  years  from  the  date  of  his  first  visit  to  my 
office,  he  has  had  but  seven  days  during  which  seizures  have 
occurred,  in  spite  of  the  complete  withdrawal  of  all  drugs,  and 
that  he  has  passed  tivo  years  and  three  months  ivithout  a 
seizure. 

Now,  what  has  been  done  for  this  boy,  tlius  far,  by  eye- 
treatment  ]  He  has  already  passed  over  eight  years  without 
recourse  to  poisonous  drugs ;  lie  has  been  saved  thus  far  from  a 
life  in  a  lunatic  asylum  and  restored  to  usefulness  and  health  ; 
he  has  had,  except  on  six  occasions,  complete  immunity  from 
his  horrible  disease,  in  spite  of  the  total  cessation  of  bromides ; 
he  has  returned  to  his  former  association  with  his  companions, 
and  he  is  to-day  able  to  go  about  without  an  attendant  or  the 
dread  of  impending  disaster  and  possible  confinement. 

He  has  happily  learned,  I  trust,  that  excessive  and  violent 
exercise  and  a  disregard  of  instructions  about  wearing:  his 
prismatic  glasses  when  ordered  by  me  are  dangerous  to  his 
comfort,  as  they  tend  to  cause  an  epileptic  attack  and  also  to 
derange  his  digestive  apparatus  seriously.  Had  it  not  been  for 
such  extreme  imprudence  he  would  probably  have  been  entirely 
free  from  attacks. 

Do  we  know  that  this  remarkable  change  is  due  to  the 
eye-treatment '?     Most  certainly! 

This  patient  had  never  before  passed  so  long  a  time  with- 
out attacks  as  he  has  since  eye-treatment  was  begun,  although 
he  has  been  constantly  drugged  according  to  the  most  approved 
fashion  of  the  present  day  for  his  epileptic  seizures.  During 
the  year  preceding  eye-treatment  he  had  had  thirty-four  days  in 
which  a  series  of  fits  occurred,  although  heavily  drugged  with 
chloral  and  bromides.  He  had  found  in  the  bromides  lor  some 
years  the  only  refuge  that  medicine  offered  to  keep  these  fright- 
ful attacks  within  bounds  that  did  not  seriously  endanger  life. 
He  naturally  felt,  as  did  his  parents,  that  to  let  go  that  anchor 
was  to  drift  beyond  aid  into  hopeless  despair.  When,  therefore, 
I  stopped  his  bromides  at  the  first  visit,  every  one  concerned 
(the  patient,  his  parents,  his  friends,  and  myself)  felt  quite  sure 
that,  unless  something  was  done  as  a  substitute  tor  the  drugs. 
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the  fits  would  surely  become  more  frequent  and  severe.  This 
substitute  for  drugs  took  the  form  of  an  operation  for  what  I 
deemed  the  exciting  cause  of  the  attacks.  Another  operation 
was  done  on  the  corresponding  muscle  of  the  other  eye  as 
soon  as  the  necessity  for  it  became  apparent.  Then  we  felt 
comparatively  safe,  and  the  patient  could  wait  with  greater 
safety  the  effects  of  prismatic  glasses. 

When  a  house  has  been  partially  burned  no  one  expects 
that  putting  out  the  fire  will  at  once  restore  the  house.  It  does, 
however,  prevent  further  damage  and  decreases  the  time  and 
cost  demanded  for  its  restoration.  Hence  it  is  always  deemed 
imperative  to  extinguish  the  fire  without  unnecessary  delay. 

We  must  all  admit,  I  think,  that  epilepsy  is  certainly  the 
gravest  of  all  the  functional  nervous  maladies,  and  that  it  is,  as 
a  rule,  incurable  by  drugs ;  hence,  as  I  have  remarked  in  a  pre- 
vious discussion  concerning  this  subject,  '•  one  radical  cure  of 
epilepsy  without  the  aid  of  drugs  offsets  a  thousand  failures  as 
a  scientific  proof  of  a  discovery." 

Case  I  again  illustrates  the  fact  that  a  latent  esoplwrla 
(independent  of  any  marked  error  of  refraction)  was  clearly  a 
factor  in  producing  from  tico  to  ten  attachs  of  petit  mal  during 
each  day,  which  bromides  foiled  to  control.  He  has  passed 
nearly  five  years  witliout  any  symptom  of  epilepsy, — since  the 
date  when  the  esophoria  was  radically  relieved  by  graduated 
tenotomies. 

Case  II  shows  clearly  that  liijperesophoria  was  a  more 
important  factor  in  causing  epilepsy  than  astigmatism.  No 
marked  relief  followed  the  correction  of  the  latter  by  glasses, 
but  a  remarkable  change  for  the  better  followed  graduated 
tenotomies  upon  the  interni  and  the  superior  rectus  muscle. 

Case  III  illustrates  a  very  remarkable  improvement  in  an 
epileptic  idiot  that  followed  the  correction  of  double  convergent 
strabismus  by  two  tenotomies  and  a  high  degree  of  latent  hyper- 
metropia  by  glasses.  The  ignorance  of  his  parents  allowed  this 
boy  to  discard  his  glasses  later  on.  As  a  result,  he  relapsed 
into  his  epileptic  tendencies. 

Case  lY  illustrates  a  complete  cure  of  chronic  epilepsy  {i\\?ii 
had  withstood  all  therapeutic  treatment  for  twenty-four  years) 
through  the  correction  of  latent  esophoria  by  graduated  tenoto- 
mies and  latent  hypermetropia  by  glasses.  For  ten  years,  with- 
out drugs,  no  epileptic  seizures  have  occurred. 
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Case  V  shows  the  existence  of  an  extreme  degree  of  astig- 
matism in  one  eye,  associated  with  a  large  amount  of  latent 
esophoria.  The  patient  has  regained  his  full  mental  power 
(that  became  seriously  impaired  by  the  use  of  bromides),  and 
has  only  had  tliree  slight  epileptic  seizures  in  six  years  following 
graduated  tenotomies  upon  both  interni  and  a  full  correction  of 
the  astigmatism  by  glasses.  Each  seizure  was  directly  attrib- 
utable to  causes  that  might  excite  epilepsy  even  in  health. 

Case  VI  has  already  been  discussed  at  some  length.  Only 
one  slight  seizure  has  occurred  in  nearly  five  years,  as  contrasted 
with  thirtv-four  davs  of  almost  continuous  convulsions  during: 
the  year  preceding  the  eye-treatment,  w^hile  the  patient  was 
heavily  drugged  w^ith  bromides  and  chloral. 

Case  YII  illustrates  the  fact  that  an  epileptic  patient,  whose 
family  history  was  not  of  a  promising  kind  and  who  had  inher- 
ited a  marked  tendency  toward  nervous  disease,  was  cured 
through  the  relief  of  latent  esophoria  by  graduated  tenotomies, 
and  the  correction  of  a  moderate  degree  of  latent  hyperme- 
tropia  by  the  use  of  glasses  for  reading  and  other  eye-work  at 
close  points.  No  epileptic  seizure  has  occurred  for  five  years 
and  six  months.  The  direct  relationship  between  the  eyes  of 
this  patient  and  his  epileptic  seizures  was  shown  (somewhat 
unusually)  by  a  very  marked  tendency  toward  an  epileptic  attack 
whenever  an  attempt  to  measure  the  strength  of  the  interni  was 
made  prior  to  the  dates  of  the  graduated  tenotomies  for  the 
relief  of  the  esophoria. 

Case  VIII  illustrates  simply  that  admirable  restdts  {as  re- 
gards  adjustment)  from  graduated  tenotomies  can  he  obtained 
in  cases  of  extreme  heteroplioria.  This  patient,  unfortunately, 
lacked  sufficient  patience  and  fidelity  to  enable  me  to  determine 
the  ultimate  eff'ects  of  tlie  eye-treatment  upon  his  epileptic 
seizures. 

Case  IX  shows  that  a  sudden  wdtlidrawal  of  bromides  from 
the  patient  prior  to  the  correction  of  the  heteroplioria  caused 
(within  twenty-four  liours)  a  state  of  continuous  epilepsy  that 
imperiled  life  and  that,  after  two  graduated  tenotomies,  the 
bromides  were  suddenly  icithdrawn  from  the  same  patient  with- 
out any  ill  effects.  She  has  fewer  attacks  to-day  than  when  under 
the  influence  of  bromides,  and  is  markedly  improved  in  her 
general  physical  condition.  Photographs  of  this  patient  in  my 
possession,  made  at  intervals  from  untouched  negatives  prior  to 
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and  during  the  eye-treatment,  illustrate  the  physical  change  in 
a  remarkable  way. 

Case  X  proved  to  be  one  of  extreme  latent  esophoria.  Al- 
though the  power  of  abduction  has  twice  been  apparently 
brought  to  nearly  the  normal  point  by  graduated  tenotomies 
upon  the  interni,  a  gradual  diminution  of  the  power  of  the 
externi  has  occurred.  The  patient  has  been  practically  cured 
of  his  epilepsy,  however,  by  the  eye-treatment.  For  over  five 
years  he  has  been  free  from  attacks  of  epilepsy. 

Case  XI  was  one  of  severe  and  frequent  epileptic  seizures 
that,  unfortunately,  was  terminated  by  the  accidental  death  of 
the  patient  before  the  final  results  of  eye-treatment  w^ere  deter- 
mined. Sufficient  improvement  had,  however,  been  observed 
to  justify  the  belief  that  still  better  results  would  in  time  have 
been  recorded.  The  family  history  in  this  case  was  a  bad  one, 
and  the  patient  was  a  difficult  one  to  control,  being  headstrong 
and  disobedient  to  instructions. 

Case  XII  illustrates  a  remarkable  restoration  to  health 
(after  a  complete  withdrawal  of  bromides  that  manifested  their 
poisonous  effects  to  a  marked  degree)  from  the  correction  of 
eye-defects  that  were  indirectly  creating  reflex  nervous  disturb- 
ances. Not  only  have  all  epileptic  seizures  ceased  for  the  past 
four  years,  but  all  hysterical  attacks,  that  were  formerly  so 
frequent,  have  apparently  been  entirely  cured. 

A  letter  written  by  her  husband  from  the  West,  says :  "  I 
am  glad  to  say  that  Mrs.  G.  yjassed  through  the  trip  safely, 
with  no  trouble  of  any  kind.  She  did  not  even  have  a  head- 
ache nor  feel  in  the  least  nauseated,  which  is  something  un- 
heard of  for  her  before.  She  appears  bright  and  cheerful,  and 
we  feel  that  we  owe  it  to  you." 

Case  XIII  is  one  of  the  most  interesting  cases,  from  a  scien- 
tific stand-point,  that  I  have  yet  encountered.  Under  full  effects 
of  atropine  she  showed  no  errors  of  refraction^  and  for  several 
successive  days  no  apparent  error  of  adjustment  of  the  eyes  teas 
manifested.  The  case  looked  unpromising,  and  the  cause  of 
her  epilepsy  seemed  to  be  involved  in  obscurity.  For  a  week 
the  effects  of  esopliorial  prisms  upon  the  patient  were  observed, 
a  low  abducting  power  being  the  only  guide  to  the  existing 
latent  heterophoria  that  eventually  was  disclosed  by  the  patient. 
A  radical  correction  of  the  heterophoria  (that  was  totally  latent) 
by  one  graduated  tenotomy  has  for  over  three  years  arrested  any 
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tendency  to  convulsive  seizures,  and  apparently  effected  a  com- 
plete restoration  to  health  in  many  other  ways. 

Case  XIV  is  not  as  yet  of  much  value  in  determining  the 
results  of  eye-treatment  upon  epilepsy ;  but  it  resembles  Case 
XIII  very  closely  and  illustrates  that  a  perfectly  normal  refrac- 
tion (emmetropia)  may  co-exist  with  a  marked  heteroplioria 
almost  tofalhj  latent.  The  terrible  accident  that  befell  this 
patient  has  delayed  until  recently  further  investigation  of  the 
heteroplioria. 

Case  XY  was  an  extremely  interesting  one  to  me  for  the  fol- 
lowing reasons :  The  epilepsy  had  been  of  the  nocturnal  type ; 
it  had  not  been  benefited  by  bromides  ;  the  patient  had  inherited 
(as  shown  by  my  case-records)  marked  tendencies,  on  both  the 
maternal  and  paternal  side,  to  eye-defects ;  one  sister  had  been 
a  source  of  great  anxiety  to  the  parents  for  many  years  from 
extreme  nervous  debility  that  seemed  incurable,  and  she  had 
been  restored  to  perfect  healtli  while  under  my  care  through 
eye-treatment  without  drugs;  finally,  one  brother  had  mani- 
fested epileptic  tendencies.  He  is  now  practically  cured  of  his 
epilepsy.  A  perfect  recovery  from  a  life-long  dependence  upon 
cathartics  is  also  another  evidence  of  the  improved  nervous 
tone  of  this  patient. 

Case  XVI  is  yet  under  observation.  It  is  one  of  the  most 
difficult  cases  to  solve  that  I  have  ever  encountered.  Thus  far 
the  results  of  eye-treatment  seem  not  to  have  been  satisfactory. 

Case  XVII  illustrates  some  excellent  results  in  correcting 
heteroplioria,  with  apparently  negative  results  upon  the  epileptic 
seizures.  The  seizures  are  so  infrequent  that  it  is  difficult  to 
tell  just  wliat  the  ultimate  effects  of  the  eye-treatment  may  be. 
I  am  inclined  to  suspect  that  some  form  of  uterine  or  ovarian 
reflex  irritation  exists  at  present  in  this  case. 

Case  XVIII  shov^-s  that  excellent  results  from  the  oculistic 
stand-point  have  been  obtained,  witli  equally  marked  benefits  to 
the  patient  in  respect  to  her  epileptic  seizures. 

Case  XIX  illustrates  extreme  and  unequal  refractive  errors 
in  addition  to  extreme  heteroplioria.  The  results  have  thus  far 
been  quite  encouraging,  but  the  patient  has  not  given  me  an 
opportunity  to  complete  my  work. 

Case  XX  shows  that  results  have  followed  eye-treatment 
which  have  never  been  obtained  by  drugs.  This  patient  has 
had  no  epileptic  seizures  for  nearly  four  years. 
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Case  XXI  is  not  as  much  improved  as  some  of  the  pre- 
ceding cases,  but  he  is  as  well  without  drugs  as  he  ever  was 
when  under  their  influence. 

Part  of  the  operative  work  in  this  case  was  done  before  I 
saw  the  patient ;  hence  I  know  but  little  of  what  the  heterophoria 
originally  was. 

Cases  XXII  and  XXIII  again  illustrate  one  important 
point, — viz.,  that  very  extreme  latent  heterophoria  can  exist  as 
a  cause  of  convulsive  seizures  independenth/  of  any  extreme 
error  of  refraction. 

In  case  XXII  it  was  deemed  wise  to  give  +  1 .00*  glass  for 
constant  wear  ;  but  in  Case  XXIII  almost  absolute  emmetropia 
was  found. 

I  do  not  personally  consider  that  any  ground  for  argument 
exists  to-day  regarding  the  claim  heretofore  made  by  some 
oculists  of  repute, — viz.,  "  that  all  heterophoria  is  due  solely  to 
errors  of  refraction."  If  such  a  statement  is  to-day  believed 
bv  anv  one  who  has  carefullv  investigated  heterophoria,  I  think 
tllat  Cases  I,  VI,  XIII,  XIV,  XV,  XVII,  XXIII,  XXIV, 
and  XXV  ought  to  disprove  it. 

Case  XXIV  was  attended  with  outbreaks  of  apparent  epi- 
leptic insanity,  in  addition  to  periodical  attacks  of  continuous 
epileptic  seizures  of  so  violent  a  form  as  to  justify  the  use  of 
chloroform.  Very  frequent  attacks  of  petit  mal  would  also 
occur  in  spite  of  large  doses  of  bromide  salts. 

The  refractive  errors  were  insignificant  in  this  case,  but  the 
latent  heterophoria  was  extreme.  The  case  is  incorporated 
chiefly  to  illustrate  this  point,  as  the  eye-treatment  was  aban- 
doned before  any  beneficial  results  could  reasonably  be  expected. 

Case  XXV  again  illustrates  extreme  latent  heterophoria, 
independent  of  any  marked  error  of  refraction.  The  results  in 
this  case  cannot  as  yet  be  regarded  as  final.  Some  latent  hetero- 
phoria still  manifests  itself  at  times.  In  spite  of  the  efforts  of 
the  family  physician,  the  parents  discontinued  the  eye-treatment 
of  this  girl. 

Prior  to  reporting  the  detailed  histories  of  twenty-six  cases 
of  epilepsy  I  present  a  table  that  may  possibly  shed  some  light 
upon  the  eye-conditions^  that  are  apt  to  be  encountered  in 
patients  afflicted  with  this  malady. 

'  The  meanino-  of  the  terms  used  in  this  table  and  in  the  histories  that  follow  have 
been  given  on  page  35. 
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Summary  of  the  Eye-defects  Detected  in  the  Cases  Reported. 


No.  OF 

Per- 

liEMARK.S. 

Cases. 

cent. 

Esoplioiia 

24 

93 

Corrected   in   every  case   bv  graduated 

tenotomies   upon    the    interiii   or  ad- 

vancements of  the  externi. 

ExopLoiia 

2 

8 

Corrected  in  every  case  by  graduated 
tenotomies  upon 'the  externi. 

Hyperphoria 

8 

31 

Corrected  in  every  case  by  graduated 
tenotomies. 

Heteroplioria 

26 

100 

Is  rarelv  absent  in  epileptic  subjects. 

Ortlio])horia 

I  regard  this  as  an  extremeh*  rare  con- 
dition in  epileptics. 

Hypermetropia    ..... 

20 

77 

Corrected  in  most  cases  bj'  glasses  for 
constant  wear. 

Myopia . 

2 

8 

Corrected  by  glasses  if  in  excess  of  two 

~ 

diopters. 

Myopic  astigmatism 

3 

12 

Fully  corrected  by  glasses  in  every  case. 

Hypermetropic     astigma- 

tism                 

7 

27 

Fully  corrected  by  glasses  in  every  case. 

Emmetropia 

4 

16 

A  somewhat  rare  condition,  even  in 
health.  1 

At  a  late  meeting  of  the  Ophthalmological  Society  of  the 
United  Kingdom  a  report  of  the  refractive  conditions  of  epilep- 
tics was  made  by  Mr.  Dodd  (based  upon  the  examinations  of 
100  epileptic  subjects  as  contrasted  with  similar  tests  upon  50 
healthy  persons).  The  effects  of  treatment  by  a  correction  of 
the  refraction  alone  by  glasses  were  also  reported. 

Out  of  100  epileptic  subjects  75  were  found  to  require 
glasses  and  were  directed  to  wear  them.  Only  52  of  these 
patients  were  fjiithful  in  obeying  these  instructions.  Of  these 
52,  13  had  no  attacks  for  an  interval  of  from  one  to  two  months, 
36  were  more  or  less  benefited,  and  3  were  not  apparently 
influenced  by  the  correction  of  the  refraction. 

The  conclusions  draAvn  by  Mr.  Dodd  were:  (1)  that  errors 
of  refraction  may  excite  epileptic  seizures^  (2)  that  the  correction 
of  refraction  is  of  value  in  the  treatment  of  epilep)sy^  and  (3) 
that  other  sources  of  irritation  may  he  suspected  when  a  correc- 
tion of  refraction  fails  to  afford  marked  relief} 

To  any  one  familiar  with  the  later  methods  of  investigation 
and  treatment  of  heteroplioria  the  investigations  of  Mr.  Dodd 
must  seem  singularly  incomplete.     Yet  it  is  interesting  to  note 

'  In  this  collection  of  cases  the  percentage  of  emmetropia  appears  to  be  greatly  in 
excess  of  what  is  usually  encountered. 
"  Italics  my  own. 
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that  the  correction  of  refraction  alone  accomplished  enough  in 
cases  of  chronic  epilepsy  to  warrant  a  verdict  in  favor  of  the 
eye-treatment. 

I  admit  that  my  deductions  regarding  the  eye-tests  in 
epileptic  subjects  derived  from  twenty-six  cases  cannot  be 
regarded  as  final ;  still  I  find  that  the  preceding  table  indicates 
what  to  my  mind  would  be  about  the  average  results  of  my 
personal  examinations  and  treatment  of  quite  a  large  number 
of  epileptics  during  the  past  twelve  years  (a  period  when  I  first 
began  to  record,  in  every  case,  the  results  of  examinations  of 
eyes). 

Because  of  the  hopelessness  of  cure  of  chronic  epileptics 
by  drugs,  and  the  importance  of  establishing  beyond  criticism 
the  permanency  of  results  in  any  new  form  of  treatment,  it  may 
not  be  difficult  for  the  reader  to  understand  that  an  earnest 
seeker  after  truth  is  obliged  to  wait  some  years  before  he  can 
himself  feel  sure  that  the  beneficial  effects  of  a  treatment 
directed  to  a  removal  of  a  reflex  cause  are  not  temporary  and 
misleading. 

Before  I  give  in  detail  the  full  histories  of  these  cases  I 
deem  it  not  only  wise,  but  absolutely  imperative,  to  make  some 
pertinent  remarks  relative  to  what  causes  may  lead  to  a  recur- 
rence of  epileptic  seizures  after  eye-treatment;  these  should  in 
no  way  reflect  upon  the  previous  results  obtained,  nor  should 
they  be  justly  construed  as  clinical  evidences  derogatory  to  the 
method  of  treatment  itself 

1.  As  the  refraction  of  the  eye  should  always  be  consid- 
ered an  important  factor  in  epilepsy,  any  neglect  on  the  part  of 
the  patient  to  wear  the  glasses  prescribed,  or  any  change  in  the 
formula,  is  apt  to  lead  to  a  recurrence  of  tlie  epileptic  seizures. 

One  of  the  worst  epileptic  seizures  ever  encountered  once 
occurred  in  a  patient  (who  had  been  free  from  epilepsy  for  over 
a  year)  within  an  hour  from  the  time  that  a  strong  cylindrical 
glass  fell  from  the  frame  and  was  replaced  with  the  wrong 
side  out. 

The  removal  of  a  spherical  glass  for  a  day  (ordered  by  me 
for  constant  wear)  caused  an  epileptic  seizure.  Case  XI  may  be 
one  of  this  type;  also  Case  HI  (see  table  published  farther  on). 

Patients  often  break  their  glasses  or  frames  and  uncon- 
sciously get  a  wrong  glass  put  in  by  some  inexperienced  or  in- 
competent   optician.       They   sometimes    get    the   proper   glass 
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improperly  inserted  by  some  local  jeweler  or  incom[)etent  opti- 
cian after  mending  the  frame,  etc.  Such  occurrences  are  not 
infrequent,  and  a  return  of  epileptic  seizures  is  particularly  apt 
to  follow. 

When  patients  are  instructed  to  wear  strong  cylindrical 
glasses  constantly,  a  simple  bending  of  the  frames  may  throw 
the  oflasses  so  mucli  oft"  axis  as  to  create  a  far  yreater  eve-strain 
than  an  actual  omission  to  wear  them.  Case  V  in  the  table  I 
believe  to  be  an  illustration  of  this  type  of  accident  on  some 
occasions,  although  he  has  at  times  caused  an  epileptic  seizure 
by  excessive  overloading  of  his  stomach  with  wine  and  in- 
digestible food. 

It  is  needless  to  multiply  illustrations  relative  to  tliis  point. 
The  greatest  care  and  fidelity  on  the  part  of  a  patient,  combined 
with  intelligence  and  education,  can  alone  prevent  the  possibility 
of  an  occasional  epileptic  seizure  from  imperfectly  corrected  re- 
fraction after  the  case  is  dismissed  from  tlie  care  of  the  oculist. 
Among  ladies,  wdio  generally  insist,  from  pardonable  vanity, 
in  wearing  eye-glasses  instead  of  spectacles,  the  bending  of  the 
nose-clips  and  spring  is  always  liable  to  distort  the  proper 
adjustment  of  the  glasses,  and  to  cause,  unconsciously,  a  new 
source  of  eye-strain  to  the  patient. 

It  can  be  easily  understood  by  the  reader  that  what  orig- 
inally induced  epilepsy  may  tend  to  cause  its  recurrence,  and 
that  neither  the  oculist  nor  the  method  is  responsible  for  acci- 
dents that  he  cannot  avoid  or  the  patients  always  be  aware  of. 

Suppose  a  victim  of  malaria  should  be  restored  to  perfect 
health  by  drugs,  but,  after  a  renewed  and  prolonged  exposure 
to  malarial  germs,  some  evidences  should  appear  of  a  return  of 
the  old  malady,  would  it  in  any  way  reflect  upon  the  results 
obtained  by  drugs  1 

2.  Many  chronic  epileptics  unquestionably  (in  my  opinion) 
are  influenced  (even  after  long  intervals  of  relief  from  seizures) 
by  their  former  "  epileptic  habit." 

By  this  I  mean  that  under  conditions  of  extreme  nervous 
weakness  or  disturbance,  such  as  often  follow  severe  indigestion, 
anxiety,  fright,  loss  of  sleep,  excessive  exertion,  etc.,  these 
patients  are  peculiarly  apt  to  have  a  convulsion,  where  ordinary 
patients  would  have  simply  a  headache  or  some  milder  evidence 
of  physical  depression. 

Such  attacks,  as  a  rule,  mean  nothing.     Thev  are  not  to 
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be  construed  as  precursors  of  a  return  of  the  old  epileptic  con- 
dition. They  pass  without  causing  much,  if  any,  constitutional 
depression,  and  the  patient  goes  on  (as  before)  free  from  sub- 
sequent seizures  until  some  similar  exciting  cause  occurs  to 
induce  one  (Cases  II,  XXI,  and  XXVI,  I  think,  illustrate  this 
point). 

3.  During  the  treatment  of  heterophoria  (which  in  epi- 
leptics is  almost  universally  latent)  the  oculist  never  knows 
positively  until  a  year  or  two  has  elapsed  whether  he  has  estab- 
lished an  absolute  and  permanent  orthophoria.  So  long  as 
any  latent  muscular  trouble  remains,  occasional  epileptic  seiz- 
ures are  to  be  expected,  even  with  the  greatest  care  on  the  part 
of  the  oculist  as  to  the  perfect  correction  of  the  refraction  of  the 
patient  and  the  greatest  fidelity  on  the  part  of  the  patient  as  to 
following  the  directions  of  the  oculist. 

In  a  happy  way  some  one  may,  before  the  millennium,  dis- 
cover a  drug  or  other  process  that  will  enable  tlie  oculist  to  de- 
termine at  one  sitting  all  latent  heterophoria  that  exists  in  any 
case,  as  we  now  are  enabled  to  measure,  while  a  patient  is 
under  the  effects  of  atropine,  all  latent  errors  of  refraction  at 
one  sitting ;  but,  until  tliat  time,  we  will  have  to  allow  the 
patient  to  disclose  it  by  piecemeal  (as  it  were),  and  to  patiently 
wait  until,  by  proper  scientific  aids,  we  can  feel  sure  that  we 
are  interpreting  the  eye-tests  of  the  patient  intelligently,  and 
relieving:  the  burdens  as  fast  as  thev  are  disclosed  bv  the 
patient. 

Prior  to  the  discovery  of  atropine  this  was  the  way  that 
latent  hypermetropia  was  treated :  Glasses  were  given  to  the 
patient  as  strong  as  he  would  tolerate  at  first ;  and,  gradually, 
their  strength  was  increased  by  the  oculist,  as  fast  as  the 
patient  would  tolerate  the  increase,  until  the  full  correction  of 
the  latent  hypermetropia  was  apparently  reached. 

4.  It  is  important  in  all  cases  of  chronic  epilepsy,  while 
eye-treatment  is  going  on,  to  be  sure,  if  possible,  that  no  other 
reflex  cause  exists  to  keep  up  the  epileptic  seizures. 

While  it  is  my  custom  to  have  the  teeth,  ears,  and  nose 
of  almost  all  of  my  patients  examined  by  experts,  and  the  pelvic 
organs  of  many  female  patients  carefully  looked  into  by  a 
gyntecologist,  with  the  view  of  eliminating  all  reflex  factors 
that  may  co-exist  with  eye-strain,  it  is  not  always  possible  to 
state  that  the  removal  of  eve-strain  alone  in  unsuccessful  cases 
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has  completed  the  treatment,  nor  is  it  fair  to  infer  that  the 
eye-work  has  been  unproductive  of  any  benefit. 

A  general  proposition  regarding  the  treatment  of  epilepsy 
may  be  thus  stated :  Every  reflex  cause  tliat  can  be  detected 
in  an  epileptic  ought  to  be  removed.  The  amelioration  of  the 
epilepsy  may  not  come  at  once,  and  it  will  not  come  at  all  in  a 
small  proportion  of  cases  ;  but  an  effort  should  be  made  in  each 
case  to  give  nature  every  possible  chance  to  re-assert  herself  by 
relievinq;  the  nerve-centers  of  all  sources  of  reflex  irritation. 

Many  patients  either  neglect  instructions  to  wear  the  glasses 
prescribed  to  correct  errors  of  refraction  constantly,  or  from 
pride,  imaginary  discomfort,  the  advice  of  others,  or  equally 
trivial  reasons  they  discard  them  altogether  (sometimes  after 
obtaining  most  satisfactory  results  from  their  use). 

It  is  not  uncommon,  in  the  author's  experience,  to  find 
eye-glass-  or  spectacle-  frames  so  distorted  by  bending  of  the 
clips,  the  nose-bridge,  or  side-bows  as  to  tJiroio  cylindrical  glasses 
decidedly  off  from  the  proper  axis,  thus  subjecting  the  patient 
to  a  strain  (not  suspected,  as  a  rule)  that  is  even  greater  than 
would  occur  if  the  cylindrical  glasses  had  been  entirely  dis- 
carded. 

Aaain.  whenever  frames  become  accidentally  broken  and 
are  repaired  by  some  local  jeweler  or  incompetent  workman,  it 
is  not  uncommon  to  find  that  the  frames  have  been  made  too 
wide  or  too  narrow  for  the  patient,  and  the  glasses  decentered, 
reversed,  or  misplaced.  The  author  has  seen  some  very  serious 
relapses  of  epilepsy  follow  such  an  experience,  and  it  is  now  his 
custom  to  caution  patients  about  the  risks  of  not  having  glasses 
properly  mended  and  frequently  tested  to  see  if  they  correspond 
with  the  prescribed  formula.  It  is  also  his  custom  to  have 
each  patient  supplied  with  duplicate  glasses,  to  wear  in  case 
of  accident  while  the  damage  is  being  repaired  by  competent 
workmen. 

I  know  of  one  patient  who,  after  wearing  a  hyperphoria! 
prism  of  4°,  was  persuaded  by  the  lady  he  was  soon  to  marry 
to  discard  his  glasses  while  he  attended  a  wedding-reception. 
He  fainted,  on  returning  home,  in  the  elevator  of  his  hotel,  and 
was  seriously  ill.  An  epileptic  patient,  who  had  gone  over  a 
year  without  any  convulsive  seizures  after  eye-treatment,  had  a 
very  violent  fit  within  an  hour  after  a  strong  cylindrical  glass 
had   slipped   out   of  her   frame   and   was  replaced  improperly. 
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Changing-  this  glass  to  the  proper  axis  at  once  restored  this 
patient  to  health  and  comfort. 

It  is  useless  to  enumerate  here  case  after  case  to  illustrate 
what  those  referred  to  sufficiently  indicate, — viz.,  the  extreme 
care  that  tJie  patient  must  take  (as  well  as  the  oculist)  in  correct- 
ing eye-strain  for  the  relief  of  nervous  diseases. 

Many  a  case  of  eye-strain  is  permanently  debarred  (in  the 
experience  of  the  author)  from  ultimate  recovery  by  acts  on  the 
part  of  a  patient  over  which  the  physician  exerts  no  control. 

Let  me  cite  a  common  example  :  A  patient  passes  from  the 
hands  of  a  skillful  oculist  practically  well;  he  remains  well 
for  quite  a  long  period  of  time ;  suddenly  a  relapse  of  the  old 
symptoms  occurs  without  any  apparent  cause,  and  the  patient 
is  told  by  some  physician  or  friend  to  abandon  eye-treatment 
because  of  this  relapse.  Now,  the  cause  of  this  relapse  may 
be  a  misplaced  or  decentered  glass ;  some  latent  heterophoria 
uncorrected  ;  spasm  of  the  accommodation  (causing  a  +  glass 
to  be  a  source  of  disturbance  rather  than  of  relief);  possibly  a 
bent  spectacle-frame  or  some  other  condition  that  the  oculist 
could  easily  rectify. 

The  more  ignorant  the  patient,  the  less  likelihood  of  restora- 
tion to  health  by  eye-treatment, — especially  when  serious  errors 
of  refraction  complicate  heterophoria.  Even  some  otherwise 
intelligent  physicians  seem  to  expect  that  a  patient  once  restored 
to  health  by  the  relief  of  eye-strain  must  remain  so  indefinitely, 
irrespective  of  whether  they  eat  or  drink  imprudently,  Avhether 
they  wear  their  glasses  or  not,  whether  their  frames  are  wide, 
narrow,  or  bent,  or  whetlier  they  use  their  eyes  under  favor- 
able or  unfavorable  conditions.  Such  critics  might,  with  equal 
justice,  deny  the  cure  of  a  victim  to  typical  malaria  until  he 
had  lived  for  years  after  recovery  in  a  malarial  region  without 
drugs  and  witliout  a  return  of  his  former  condition. 

Case  I. — Mr.  B.,  aged  26  years ;  machinist ;  married. 
Patient  was  referred  to  me'by  Dr.  E.  W.  Hedges,  of  Plainfield, 
N.  J.,  on  July  30,  1892. 

Famihj  Histonj :  No  hereditary  tendencies  to  nervous 
troubles.     Mother  has  headaches.     One  uncle  had  plithisis. 

History  of  the  Case :  Was  perfectly  well  up  to  the  age  of 
2-1.  Had  an  attack  of  petit  mal  Avith  "spitting  of  blood."  Had 
five  attacks  during  the  next  twelve  months.     They  then  began 
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to  be  frequent,  and  within  tlie  next  year  six  or  seven  attacks 
daily  were  liable  to  occur.  Bromides  were  begun  two  months 
ago  and  have  given  little  or  no  relief.  From  two  to  ten  attacks 
daily  now  occur.  The  patient  says  that  he  "does  not  fall  in 
these  attacks,  but  twitches  some  and  becomes  stiff."  He  is 
only  momentarily  unconscious  and  often  can  talk.  His  eyes 
feel  very  queer  during  the  attack,  the  pupils  dilate,  and  the 
conjunctiva  is  often  inHamed  after  the  attack. 

This  patient  had  a  number  of  attacks  in  my  office  ;  so  that 
both  my  assistant  (Dr.  W.  R.  Broughton)  and  myself  had  ample 
opportunity  to  observe  and  record  the  clinical  features  of  several 
of  these  seizures.  Once,  while  walking  from  my  reception-room 
to  my  consultation-room,  he  suddenly  stopped ;  his  face  became 
slightly  livid,  with  a  fixed  stare ;  his  head  was  twisted  to  one 
side  ;  his  fingers  and  arms  worked  convulsively  ;  saliva  drooled 
from  his  mouth  ;  he  muttered  incoherently  as  the  attack  was 
passing  off;  and  he  urinated  in  his  trousers.  He  was  ])erfectly 
unconscious  for  a  period  of  about  ten  seconds.  While  some  of 
his  attacks  were  somewhat  lii^hter  than  this,  he  almost  always 
urinated  in  his  clothing. 

Patient  does  not  smoke,  nor  drink  anything  but  beer  with 
his  meals.  Has  never  had  any  venereal  disease.  He  sleeps 
well  and  has  a  good  appetite.  Has  no  marked  tendency  toward 
constipation  of  the  bowels.  No  history  of  an  exciting  cause 
for  the  seizures  can  be  elicited.     Urine  normal. 

Eye-defects:  At  the  first  examination  an  apparent  slight 
hypermetropic  astigmatism,  but  under  atropine  a  latent  hyper- 
metropia  of  only  J  diopter.  Apparent  esophoria  of  1°  at  first 
visit,  but  within  a  few  weeks  8°  of  esophoria  disclosed  itself, 
wdth  a  marked  outward  jump  when  the  exclusion-test  was 
employed.  With  the  Maddox  cylinder-test :  Esophoria  of  10°  ; 
adduction,  33°  ;  abduction,  2°  ;  sursumduction,  right,  2° ;  left, 
2° ;  no  hyperphoria.  This  patient,  on  cessation  of  bromides, 
had  thirty-nine  attacks  during  first  week  and  sixty-seven  attacks 
during  second  week.  During  part  of  this  time  he  was  wearing 
prismatic  glasses  for  the  purpose  of  developing  the  latent 
esophoria  that  disclosed  itself  with  great  rapidity. 

Treatment  and  Results :  Three  graduated  tenotomies  have 
been  performed  upon  this  patient  lor  the  relief  of  his  esophoria, 
as  it  disclosed  itself  from  time  to  time.  From  the  first  operation 
the  attacks  became  less  frequent  and  the  patient  greatly  improved 
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in  his  general  buoyancy  of  spirits.  The  last  record  of  any  eye- 
tests  of  this  patient  was  made  on  April  15,  1893.  He  had  been 
entirely  free  from  any  attacks  for  thirteen  weeks.  His  adduc- 
tion was  33°  ;  abduction,  7°  ;  sursumduction,  right,  2°  +  ;  left, 
2°  +;  no  hyperphoria;  esophoria,  0.75°. 

A  letter  from  him,  dated  October  6,  1894,  makes  no  men- 
tion of  any  attack  up  to  that  date, — a  period  of  over  ten  months 
ivlthout  seizures,  and  loith  a  total  cessation  from  all  drugs.  A 
subsequent  letter,  dated  November  19,  1893,  says:  "With  the 
greatest  of  pleasure  I  can  say  that  I  have  not,  since  you  saw 
me  last,  had  any  attacks  or  even  the  slightest  symptom  of  any." 

This  patient  has  himself  reported  frequently  to  Dr.  E,  W. 
Hedges,  of  Plainfield.  X.  J.  Concerning  him.  Dr.  Hedges 
writes  me  as  follows  : — 

July  7,  1896. 

Dear  Dr.  Raxkey  :  Replying  to  your  letter  of  Julj-  6th,  in  which  you 
make  inquiry  as  to  the  present  condition  of  Mr.  B.  and  Mrs.  G.,'  both  of  whose 
eyes  you  operated  on  for  the  cure  of  epilepsy,  I  can  only  report  fully  in  regard 
to  one. 

Mr.  B.  has  been  perfectly  well  ever  since.  He  works  ever}-  day  and  has 
not  had  a  single  convulsion  nor  anything  like  one  since  you  discharged  him. 

Mrs.  G.  moved  to  Buffiilo  about  two  years  ago,  since  which  time  I  have 
heard  nothing  as  to  her  condition.  Just  previous  to  leaving  she  called  upon  me 
and  declared  that  she  was  a  different  woman,  mentallj'  and  physically,  since  the 
operation  ;  that  it  seemed  to  her  as  though  she  had  been  living  in  a  dream  for 
years  past.  She  had  gained  about  thirty  pounds  in  weight,  as  I  remember  it,  and 
certainly  looked  younger  and  better  than  I  had  ever  seen  her.  At  that  time  there 
had  been  no  return  whatever  of  the  epileps3\ 

I  watched  these  two  cases  for  years,  and  saw  them  grow  steadily  worse 
under  various  forms  of  treatment,  both  dietetic  and  medicinal,  and  I  am  convinced 
beyond  doubt  that  at  least  some  cases  of  epilepsy  can  be  cured  by  proper  opera- 
tions done  upon  the  eyes.     I  am  yours  trul}', 

Ellis  W.  Hedges. 

My  critics  may  say  that  this  case  is  one  of  petit  mal, 
which  is  true  !  But  is  not  petit  mal  regarded,  by  most  standard 
authors  on  nervous  diseases,  as  not  only  a  type  of  "  genuine  " 
epilepsy,  but  also  as  one  of  the  most  intractable  types  of  epilepsy"? 
Dr.  M.  Allen  Starr  says,  on  page  273  of  his  work":  "The  treat- 
ment of  petit  mal  is  less  satisfactory  than  that  of  grand  mal. 
The  only  remedy  of  any  service  is   nitroglycerin."     In   spite, 

'  See  report  on  Case  XII  and  letter. 
"  Familiar  Forms  of  Nervous  Diseases. 


196  EYE-STRAIN    IN    HEALTH    AND    DISEASE. 

therefore,  of  the  unmistakable  character  of  these  attacks  and 
the  faikire  to  employ  iiitrogiyccrin  as  a  curative  agent,  this 
patient  made  a  quick  and  permanent  recovery  after  the  correc- 
tion by  me  of  his  eye-strain.  The  evidence  is  overwhelming! 
The  letter  of  the  patient  (189J:)  has  been  given;  the  written 
testimony  of  the  doctor  and  my  ow^n  records  are  also  published 
here.  Prior  to  my  treatment  the  records  show  that  from  two  to 
ten  attacks  occurred  daily.  This  patient  had  so  slight  a  refract- 
ive error  (see  table)  that  no  glasses  were  prescribed. 

Case  II. — Mr.  F.,  aged  27  years ;  single ;  accountant. 
Patient  was  referred  to  me  by  Dr.  J.  B.  Bissell,  of  New  York, 
on  September  2,  1892. 

Family  History :  All  mother's  family  died  of  phthisis  ex- 
cept one.  All  maternal  relatives  have  headaches  and  are  very 
nervous. 

History  of  the  Case :  Patient  has  always  been  exemplary 
in  his  habits, — neither  smokes  nor  drinks  and  goes  to  bed  at 
regular  hours.  Until  the  age  of  12  years  the  patient  was  appar- 
ently well  and  strong.  During  that  year  he  fell  from  the  wood- 
shed on  to  the  ice  and  had  a  haemorrhage  of  nearly  a  quart  from 
the  lungs.  An  epileptic  convulsion  followed.  At  intervals,  for 
a  long  time,  during  the  night  he  would  have  peculiar  attacks 
associated  with  a  peculiarly  hard  breathing  and  slight  tremor. 
He  has  always  been  a  victim  to  headache.  These  at  times  were 
terribly  severe. 

From  the  date  of  his  first  convulsion  (fifteen  years  ago)  this 
patient  was  placed  upon  the  bromide  treatment,  which  he  has 
kept  up  ever  since  w'ith  varying  doses.  He  has  taken  chiefly  a 
combination  of  bromide  of  sodium  and  ammonium.  He  has 
been  a  chronic  dyspeptic  for  years.  No  evidence  of  depression 
or  injury  to  the  skull  exists.  In  spite  of  bromides,  severe  epi- 
leptic seizures  would  occasionally  occur.  During  the  first  seven 
months  of  1892  patient  had  four  epileptic  seizures  at  intervals 
of  about  two  months  apart. 

He  consulted  Prof  E.  G.  Janeway,  of  New  York,  in  the 
summer  of  1892,  who  advised  him  "to  see  an  oculist  and  con- 
tinue his  bromides."  Weak  myopic  cylinders  were  then  pre- 
scribed by  Dr.  St.  John,  of  Hartford,  Conn.,  which  he  has  Avorn 
constantly  for  the  past  few  months.  His  dyspeptic  troubles 
seemed   to   be   much    lessened  by  the  use    of  glasses,  but   an 


THE    EYE-TREATMENT    OF    EPILEPTICS.  197 

epileptic  attack  followed  in   about  five  weeks  in    spite  of  liis 
bromides. 

Eye-defects :  Under  atropine  this  patient  disclosed  the  fol- 
lowing refractive  condition :  O.  D.  Y.,  ||,  with  +  O.oO*^  (axis, 
90°);  O.  S.  v.,  \%,  with  — ().50*C  — 0.5(r  (axis,  180°).  He 
also  showed  left  hyperphoria,  1° ;  esophoria,  2° ;  adduction, 
11°;  abduction,  5° — ;  sursumduction,  right,  2°  +  ;  left,  3°. 

On  the  following  day  the  effect  of  esophorial  prisms  was 
tried  upon  this  patient.  He  showed  within  three  hours  uncon- 
querable homonymous  diplopia  (with  a  red  glass)  and  6°  of 
esophoria.     Abduction,  0. 

Treatment  and  Residts :  Graduated  tenotomies  were  per- 
formed upon  both  interni  within  a  space  of  two  weeks,  after 
which  he  showed  left  hyperphoria,  0.5° ;  esophoria,  0.75° ; 
adduction,  21° ;  abduction,  7°  ;  sursumduction,  right,  2° ; 
left,  3°. 

Six  weeks  afterward  he  reported  that  his  digestion  was  very 
much  improved,  that  he  had  had  no  attacks  for  six  weeks  and 
taken  no  bromide  for  four  weeks.  He  was  wearing  constantly 
a  full  correction  for  his  refraction.  Later  on  an  investigation 
of  his  hyperphoria  disclosed  4°  of  latent  left  hyperphoria  and 
a  3°  prism  was  incorporated  in  his  glass.  At  this  time  he 
sliowed:  Esophoria,  0.5°;  adduction,  18°;  abduction,  5°  +; 
sursumduction,  right,  0 ;  left,  6°. 

When  four  months  had  passed  without  an  attack,  the  pa- 
tient again  visited  my  office.  He  reported  that  all  evidence  of 
chronic  dyspepsia  had  absolutely  disappeared  and  that  he  no 
longer  had  any  distress  in  his  head.  If  his  glasses  are  removed 
he  lias  unconquerable  vertical  diplopia.  During  all  this  period 
he  had  used  his  eyes  for  book-keeping  throughout  the  entire 
day.  His  eye-tests  showed  :  Left  hyperphoria,  4.5°  ;  esophoria, 
0.5°  ;  adduction,  17°  ;  abduction,  5°  +  ;  sursumduction,  right, 
0 ;  left,  8° — .  The  right  inferior  rectus  was  now  operated  upon 
for  the  correction  of  the  hyperphoria.  After  this  operation  the 
patient  sliowed  :  Left  hyperphoria,  0.5°  ;  esophoria,  0.5°.  Three 
days  later  there  were :  Adduction,  23°  ;  abduction,  5°  -\-  ;  sur- 
sumduction, right,  3°—;  left,  3° — ;  left  hyperphoria,  0.25°; 
esophoria,  0.5°. 

A  letter,  dated  March  13.  1893,  says:  "  Saturday  will  be 
seven  months  since  the  last  attach,  and  I  am  feeling  simply 
immense." 
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On  April  17,  1893,  the  following  muscular  tests  were  re- 
corded: Vision  1^  in  each  eye  with  the  glasses  prescribed;  no 
vertical  or  lateral  muscular  defect ;  adduction,  32°;  abduction, 
7°  -j- 5  sursumduction,  right,  2°  ;  left,  2°  +•  Since  the  last  note 
the  patient  reports  that  on  July  23,  1893,  he  had  a  very  slight 
seizure  on  going  to  bed, — the  first  and  only  one  he  has  had 
since  coming  luider  my  care. 

It  is  important  for  the  reader  to  note  that  an  unfavorable 
prognosis  regarding  marked  amelioration  or  cure  had  been  given 
this  patient  by  Prof  E.  G.  Janeway  early  in  1892,  who  referred 
him  to  an  oculist  and  advised  the  continuance  of  bromides.  He 
was  then  having  typical  attacks  of  grand  mal  on  an  average  of 
one  every  eight  weeks,  in  spite  of  the  bromides.  A  letter  re- 
ceived from  the  patient  (October  17,  1896),  in  answer  to  one  of 
inquiry  from  me,  states  that  eight  attacks  have  occurred  in  five 
years.  This  is  about  one-quarter  of  his  average  when  under 
bromides.  He  also  says  :  "  My  health  since  March  7,  1896, 
has  never  been  better,  and,  in  fact,  couldn't  be  better." 

I  regard  this  case  as  one  of  practical  cure,  although  occa- 
sional epileptic  seizures  have  occurred.  The  patient  is  no  longer 
afflicted  with  the  severe  dyspeptic  troubles  that  persisted  until  I 
treated  him,  and  his  physical  and  mental  condition  to-day  makes 
a  marked  contrast  with  that  which  existed  Avhen  he  was  a  victim 
to  bromides.  Unfortunately,  the  results  in  this  case,  that  might 
otherwise  have  been  expected,  have  been  delayed  by  his  occu- 
pation. He  has  to  w^ork,  of  late,  long  hours  as  a  book-keeper, 
and  to  wear  over  one  eye  a  hypermetropic  cylinder  and  over  the 
other  eye  a  combination  of  a  myopic  glass  and  a  myopic  cylinder. 
He  has  also  been  obliged  to  use  his  eyes  almost  immediately 
after  each  operative  step,  and  systematic  out-of-door  exercise  is 
often  rendered  impossible  by  his  business.  He  has  once  passed 
eight  months  without  a  seizure;  again,  nine  months;  and,  again, 
eleven  months.  I  feel  personally  convinced  that  he  would  re- 
main entirely  free  from  attacks  if  he  lived  out-of-doors  and  had 
an  occupation  in  which  he  did  not  have  to  use  his  eyes.  He  is 
a  strong,  hearty  eater,  and  needs  systematic  exercise  to  keep 
him  in  good  physical  shape. 

Case  III. — Master  G.,  aged  10  years.  Referred  to  me  by 
Dr.  A.  D.  Stewart,  of  Port  Byron,  X.  Y.,  on  May  5,  1893. 

Famihj  History :  The  father  came  with  the  boy  and  was 
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a  picture  of  robust  health.     No  epilepsy  had  appeared  in  his 
ancestry. 

History  of  the  Case:  This  boy  came  to  my  office  accompa- 
nied by  his  father  and  Dr.  Stewart,  who  led  him  along  by  the 
hand  as  he  would  a  child  of  much  younger  years.  He  had  a 
peculiar  vacant,  semi-idiotic  expression  that  strongly  indicated 
his  enfeebled  mental  condition.  He  had  one  of  those  peculiar 
heads  that  was  nearly  spherical,  with  eyes  set  wide  apart,  a 
small  nose,  and  mouth  half-open.  He  was  singularly  sluggish 
both  in  his  mind  and  in  his  movements,  and  was  justly  regarded 
by  the  doctor  and  by  his  parent  as  partially  idiotic.  His  father 
was  a  farmer,  and  the  boy  had  been  brought  up  on  the  farm. 

The  clinical  history,  as  well  as  the  family  history,  was  crude 
and  imperfect.  The  boy  had  had  innumerable  epileptic  fits, 
which  nothing  had  seemed  to  relieve.  On  his  way  from  Elmira, 
N.  Y.,  to  Xew  York  City  he  had  had  several  attacks  on  the  train, 
and  had  sat  throughout  the  trip  without  hardly  moving  from 
his  seat,  except  when  in  convulsion.  He  evinced  no  interest  in 
any  of  his  surroundings,  did  not  look  out  of  the  window  at 
the  landscape,  and  in  all  other  ways  manifested  his  defective 
mental  condition. 

Eye-defects  :  A  casual  glance  at  the  patient  showed  that  he 
had  an  approach  to  double  convergent  strabismus.  Vision,  -|f 
in  each  eye  before  atropine  was  instilled.  Under  homatropine 
a  latent  hypermetropia  of  +  1.75  diopters.  On  exclusion  of 
either  eye  a  marked  jump  outward  confirmed  the  existence  of 
esophoria  of  a  high  degree.  All  attempts  to  get  accurate  mus- 
cular tests  proved  futile,  as  the  patient  suppressed  images  in 
spite  of  all  my  efforts  to  make  him  show  his  ocular  maladjust- 
ment. As  nearly  as  I  could  find,  10°  of  manifest  esophoria,  at 
least,  existed. 

A  free  graduated  tenotomy  teas  performed  upon  both  interni 
on  the  same  day,  with  the  effect  of  causing  a  remarkable  change 
in  the  looks  of  the  boy's  eyes.  A  full  correction  of  the  hyper- 
metropia (+  1.75^)  was  ordered  for  constant  wear,  in  strong 
spectacle-frames,  and  an  atropine  solution  ordered  for  instillation 
into  the  eyes.  On  the  following  day  I  succeeded  in  getting  the 
following  tests  with  fair  accuracy,  the  suppression  of  images 
having  been  partially  overcome :  Esophoria,  5°  ;  left  hyper- 
phoria, P  ;  abduction.  6°  +•  ^o  jump  on  exclusion  of  either  eye. 

The  father  and  Dr.  Stewart  reported  that,  on  the  day  of  the 
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operations  (within  two  lioiivs  following  them),  tlie  boy  had 
amused  himself  all  the  afternoon  counting  pennies  and  playing 
Avith  marbles ;  that  a  remarkable  change  seemed  to  take  place 
almost  immediately  in  his  mental  apathy ;  and  tliat  he  had  not 
seemed  as  bright  in  many  months.  Within  tlie  next  few  days 
the  boy's  mental  condition  changed  still  more  wonderfully  for 
the  better.  He  would  enter  my  office  with  a  laughing  face ; 
Avalk  up  to  me,  and  shake  hands  without  being  told  to  do  so ; 
would  talk  to  me  about  things  he  had  seen ;  and  showed  the 
greatest  interest  concerning  A-arious  instruments,  etc.,  in  my 
office.     He  had  no  convulsions  for  several  consecutive  days. 

As  I  felt  sure  that  (with  the  disappearance  of  atropine)  the 
strong  spherical  glasses  would  be  apt  to  cause  the  boy  serious 
discomfort,  and  as  no  immediate  prospect  for  further  operative 
work  seemed  probable,  I  advised  Dr.  Stewart  to  take  the  boy 
home  and  to  keep  up  instillation  of  atropine  in  the  eyes  at  in- 
tervals, whenever  the  glasses  caused  the  boy  any  discomfort. 
I  also  gave  him  a  letter  to  an  oculist  near  Ijy  in  order  that  a 
specialist  might  make  tests  of  the  boy's  eyes  from  time  to  time 
and  inform  me  of  his  progress. 

On  the  journey  home,  a  report  states,  ''the  boy  was  so 
frolicsome  and  inquisitive  on  the  train  that  he  required  constant 
supervision  and  care."  The  contrast  was  so  great  with  his  de- 
meanor during  his  trip  to  New  York  as  to  excite  the  greatest 
surprise.  No  convulsions  occurred  during  the  trip.  A  most 
pathetic  scene  occurred  at  the  depot  on  the  arrival  of  this  boy, 
his  mother  becoming  hysterical  over  what  she  termed  "  his 
resurrection  to  health  and  mind." 

The  following  letter  was  received  on  August  1-4,  1893,  from 
the  oculist  to  whom  he  was  referred  by  me: — 

Dear  Dr.  Ranney  :  You  Avill  be  glad  to  hear  that  your  patient,  R.  G., 
of  Port  B3-ron,  has  had  no  return  of  his  epileptic  attacks  so  far.  His  father  reports 
him  much  less  restless  and  better  tempered.  At  the  end  of  June,  after  the  use  of 
atropia  for  a  week,  I  found  2  50  D.  of  hypermetropia,  and  consequently  increased 
the  strength  of  his  glasses  to  +  2.25  D.  With  these  his  V.  =  f  ;  there  is  esophoria 
of  2°  or  3°,  certainly  not  more,  and  abduction  of  8°.  The  boy  keeps  his  mouth 
open  a  good  deal  of  the  time,  and  I  think  possibly  this  and  his  decidedly  "weak" 
exi^ression  may  be  due  to  post-nasal  adenoids.  I  jiropose  to  have  this  point 
settled  when  he  comes  to  me  next,  which  will  be  at  the  end  of  September.  In  the 
meantime  there  is  no  question  as  to  the  great  improvement  in  his  condition 
following  immediately  on  the  correction  of  his  refraction  and  strabismus. 

I  am  yours  very  sincerely, 

F.  W.  Marlow. 
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Daring  a  personal  interview  with  Dr.  Stewart  (October, 
1893)  he  said  that  the  boy  was  working  steadily  on  his  father's 
farm, — a  source  of  income,  instead  of  a  constant  care,  as  for- 
merly. He  also  said  that  the  father  was  very  negligent  in 
carrying  out  the  instructions  to  have  his  boy  wear  the  glasses 
constantly  and  have  his  eyes  watched  regularly,  apparently 
being  too  ignorant  to  realize  the  importance  of  the  matter,  the 
gravity  of  the  case,  or  the  difficulties  encountered  in  the  treat- 
ment of  epilepsy  even  under  the  most  favorable  auspices.  As 
far  as  Dr.  Stewart  then  kne"w,  no  epileptic  seizures  had  occurred, 
but  he  expressed  a  fear  that  the  negligence  of  the  parents  might 
create  further  seizures. 

Late  in  1896  I  investigated  the  progress  of  this  case  and 
found  that  his  parents  had  totally  disregarded  my  instructions 
about  keeping  the  glasses  prescribed  by  me  upon  the  boy  ;  and, 
in  spite  of  protests  from  Dr.  Stewart  and  the  oculist  to  whom  I 
referred  them,  they  allowed  him  to  relapse  into  epileptic  idiocy. 

I  quote  the  following  letter  from  Dr.  Stewart,  written  in 
answer  to  my  letter  of  inquiry  about  this  patient : — 

Port  Btrox,  X.  Y.,  July  9,  1896. 

Dear  Dr.  Raxxet  :  Yours  of  the  Ttli  inst.,  asking  about  the  conditiou 
of  R.  G.,  is  received.  When  I  last  saw  him,  a  few  mouths  ago,  he  was  having 
fits  worse  than  ever,  and  was  fast  becoming  idiotic. 

I  received,  about  a  week  ago,  a  letter  from  Dr. ,  desiring  informa- 
tion regarding  the  results  of  your  treatment  of  the  case. 

I  gave  him  a  full  historj^  of  the  case,  laying  particular  stress  upon  the 
remarkable  change  in  the  boy  after  the  operations  and  the  use  of  glasses  ;  the 
entire  freedom  from  spasms  for  six  weeks  ;  in  fact,  his  general  improvement  until 
he  lost  his  glasses  in  the  river. 

I  told  him  of  the  parents'  refusal  to  return  for  further  treatment,  and  added 
that  I  had  not  the  least  doubt  that  the  boy  would  have  been  cured  had  he  con- 
tinued under  your  care. 

W^ith  kind  regards,  I  remain,  respectfully  yours, 

A.  D.  Stewart. 

The  report  of  this  remarkable  case  has  been  given  quite 
fully  by  me,  and  my  only  regret  is  that  I  cannot  add  this  case 
to  my  reported  cures,  as  I  had  every  reason  to  hope  I  could  do, 
under  further  inspection  and  treatment. 

This  case  illustrates  the  extreme  difficulties  that  are  met 
when  ignorant  people  undertake  a  class  of  scientific  work  that 
requires  time,  patience,  and  .skill  to  get  satisfactory  results. 
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This  case  was,  at  best,  a  desperate  one;  yet  in  six  weeks 
move  had  been  accomplished  than  even  the  physician  or  family 
had  reason  to  hope  would  ever  be  done. 

In  spite  of  this,  the  parents  expected  that  the  fits  and 
idiocy  would  cease  immediately,  and  they  refused  to  take  any 
further  steps  or  to  follow  instructions  regarding  even  the  wearing 
of  glasses,  after  the  first  fit  occurred. 

Case  IV. — Mr,  H.,  aged  48  years;  merchant.  Patient 
began  to  have  severe  epileptic  fits  when  17  years  of  age.  Had 
masturbated  when  a  boy,  and  had  been  addicted  in  later  years 
to  excessive  venery. 

Family  Hisforf/ :  One  brother  is  a  confirmed  dipsomaniac  I 
the  father  died  of  paralysis ;  one  sister  is  a  victim  to  sick  head 
aches ;  no  phthisis  has  existed  in  the  family,  so  far  as  could  be 
ascertained. 

History  of  the  Case :  The  epileptic  seizures  of  this  patient 
varied  in  frequency  from  two  or  three  a  week  to  one  in  three 
months.  He  came  under  my  care  in  1871  (when  28  years  old), 
and  was  treated  by  me  for  many  years  with  enormous  doses  of 
the  bromides  of  potassium  and  sodium.  These  salts  reduced 
the  attacks  to  about  four  a  year.  Stopping  the  bromides  inva- 
riably increased  tlie  frequency  of  the  attacks.  Subsequently  he 
spent  a  small  fortune  in  undergoing  various  forms  of  treatment 
(dietetic,  electrical,  and  medicinal)  without  any  beneficial  effects 
upon  his  epileptic  seizures. 

Eye-defects:  In  January,  1886,  liis  eyes  were  examined 
after  his  return  from  an  extended  residence  in  the  South.  He 
showed,  under  atropine,  a  latent  hypermetropia  of  2.50  D.,  and 
also  a  manifest  esophoria  of  -1°.  Subsequently  several  degrees 
of  latent  esophoria  also  became  manifest.  Abduction,  4°;  ad- 
duction, 30°. 

Treatment  and  Results  :  Partial  tenotomies  were  performed 
upon  both  interni,  and  hypermetropic  glasses  (2.50  D.)  were 
given  him.  Since  the  first  operation  (January,  1886)  he  has 
taken  no  bromides  and  has  not  had  a  convulsion.  He  has 
twice  been  at  ''  death's  door  "  with  fevers,  but  he  has  shown  at 
no  time  any  epileptic  tendencies.  I  have  had  an  opportunity 
of  examuiing  the  eyes  of  this  patient  within  the  past  month. 
At  the  last  test  he  showed  an  abduction  of  8°,  with  f-^  vision 
in  each  eye,  and  an  adduction  of  45°.     He  was  wearing  his 
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glasses  constantly  when  I  last  saw  him  (about  two  weeks  since), 
and  had  been  perfectly  well  for  some  eleven  years.  He  said 
that  he  considered  his  epilepsy  a  thing  of  the  past. 

I  would  state  that  the  attacks  of  this  patient  were  typical 
grand-mal  seiznres,  with  lividity,  complete  unconsciousness, 
frotlhng,  biting  of  tongue,  and  severe  convulsions.  He  once 
worked  himself  under  a  sofa  while  in  a  lit.  He  has  been  car- 
ried out  of  a  theater  while  in  convulsions.  Between  the  attacks 
he  was  perfectly  well,  and  was  regarded  as  one  of  the  brightest 
speculators  on  the  street.  This  was  originally  one  of  the  most 
hopeless  of  chronic  cases  of  epilepsy,  and  a  complete  and  per- 
manent cure  was  more  than  any  one  would  ha^e  been  justified 
in  expecting,  at  the  beginning  of  eye-treatment. 

It  demonstrates  most  conclusively,  to  my  mind,  the  fact 
that  chronic  epilepsy  does  not  necessarihj  indicate  any  organic 
changes  in  the  nerve-centers. 

Case  V. — Mr.  H.,  aged  24  years;  single;  manufacturer. 
Referred  to  me  bv  Dr.  E.  L.  Melius,  of  AVorcester,  Mass..  on 
March  18,  1890. 

Family  History  :  Father  has  a  nervous  temperament; 
mother  has  gout  severely  and  defective  eyes ;  paternal  grand- 
father died  of  bowel-trouble ;  paternal  grandmother  died  sud- 
denly from  some  unknown  cause;  all  paternal  uncles  and 
aunts,  seven  in  number,  lived  to  be  from  75  to  90  years  of  age  ; 
maternal  grandmother  died  of  phthisis  and  insanity  (after  child- 
birth), and  was  nineteen  years  in  an  asylum  ;  one  of  her  sisters 
died  of  phthisis;  one  maternal  aunt  died  of  phthisis  at  16  years 
of  age ;  maternal  grandfather  had  gout  terribly,  drank  heavily, 
and  died  of  paralysis. 

Eye-defects  :  This  patient  showed  an  enormous  amount 
of  unilateral  astigmatism  in  addition  to  marked  heterophoria. 
Right  eve.  +  0.50°  (axis,  90°);  left  eve,  +  4.00°  (axis,  180°) 
C  —  1.00°  (axis,  90°);  esophoria,  li°;  adduction,  35°;  ab- 
duction, 3°  ;  right  sursumduction,  4°  ;  left  sursumduction,  4°. 

History  of  the  Case  :  Patient  was  perfectly  healthy  until 
he  went  to  Exeter  to  fit  for  college.  While  in  Exeter  he  had 
several  epileptic  seizures.  He  had  no  special  aura,  but  usually 
bit  his  tongue.  Had  masturbated  before  his  attacks,  but  has 
not  since.  He  then  entered  Harvard  and  stayed  a  year.  He 
had.  he  thinks,  four  attacks  during  that  year,  during  which  he 
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took  no  medicine.  He  left  Harvard  in  June,  1885,  and  in  Sep- 
tember, 1885,  he  went  into  the  draughting-rooms  of  his  father's 
factory.  For  eighteen  months  he  took  no  medicine,  and  in  that 
time  liad  several  attacks. 

AVhile  in  Cuba  in  1887  he  had  a  very  severe  attack  and 
began  taking  bromides.  AVithin  two  months,  while  in  Mexico, 
he  had  two  serious  attacks,  cutting  his  chin  badly  in  one  and 
knocking  out  a  front  tooth  in  another.  He  then  came  to  New 
York  and  consulted  an  eminent  neurologist,  who  increased  his 
bromides  and  put  him  on  restricted  diet.  He  had  only  one 
severe  attack  and  one  of  petit  mal  during  the  next  year,  but  his 
mental  condition  became  seriously  impaired. 

When  he  came  to  me  his  Avhole  appearance  and  manner 
showed  markedly  the  poisonous  effects  of  the  bromides.  His 
face  was  covered  with  acne.  His  mental  condition  was  so  bad 
that  an  interested  conversation  was  almost  impossible.  In  fact, 
it  had  become  so  alarming  that  his  father,  with  tears  in  his  eyes, 
said:  "  Althousfh  he  is  mv  onlv  son.  I  would  rather  see  him 
dead  than  in  his  present  condition." 

Treatment  and  Results  :  All  bromides  were  at  once  stopped. 
A  full  correction  of  his  astigmatism  was  given  for  constant 
wear,  and  graduated  tenotomies  were  performed  on  both  in- 
ternal recti  for  the  relief  of  his  esophoria.  During  the  first  six 
months  of  treatment,  while  his  glasses  were  being  changed  and 
operations  performed,  he  had  five  attacks, — four  very  light  ones 
and  one  medium  attack.  All  of  these  occurred  after  excessive 
indulijence  in  rich  and  indigestible  food  late  at  night,  and  one 
after  indulging  in  too  much  alcohol.  During  the  next  ticentj/ 
montlis  he  had  no  attach  of  anij  hind.  He  had  been  actively 
engaged  in  business  and  has  gained  twenty  pounds  in  weight. 
He  had  regained  perfectly  his  mental  condition,  traveled  with- 
out an  attendant,  maintained  a  yacht,  and  was  considered 
perfectly  well  by  his  parents  and  physician.  Since  June,  189*2, 
patient  has  had  no  attack, — a  period  of  three  years  icith  only 
one  slight  seizure.  He  has  lately  married,  and  has  gained  over 
twenty  pounds  in  weight  since  he  has  abandoned  bromides. 
His  last  tests  showed  the  following  conditions :  Is  wearing  full 
correction  for  refractive  errors;  O.  D.  V.  =  |{^;  O.  S.  V.  =  -||^; 
adduction,  38°;  abduction,  6°;  sursumduc'tion,  right,  4°  — ; 
left,  4°  +  ;  exophoria,  0.75°  ;  left  hyperphoria,  0.75°. 

The  character  of  the  attacks  of  this  patient  cannot  well  be 
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questioned.  He  had  cut  his  head  badly  in  one  fit  and  in  another 
had  knocked  out  a  tooth.  His  father  described  his  attacks, 
when  he  brought  him  to  my  office,  as  "  friglitful  to  witness  " ; 
and  lie  gave  in  detail  all  the  symptoms  of  grand-mal  seizures. 
His  heredity  was  a  bad  one.  He  had  been  for  some  time  under 
the  care  of  a  leading  neurologist  of  New  York  City,  who  had 
given  a  very  unfavorable  prognosis,  and  had  steadily  increased 
the  doses  of  bromides  until  the  mental  condition  of  the  patient 
was  deplorable.  He  was  not  allowed  to  go  about  without  an 
attendant  when  I  first  saw  him, 

I  quote  a  letter  from  this  patient,  in  answer  to  my  inquiries, 
as  follows  : — 

July  24,  1896. 
My  dear  De.  Ranney  :  I   have  your  letter  of  .July   22d.      In   reply,  I 
would  say  that  I  have  had  no  recurrence  of  my  old  trouble  since  April,  1895 

Sincerely  yours, 

H. 

Dr.  E.  L.  Melius,  who  sent  this  patient  to  me,  lately  re- 
turned from  a  two  years'  tour  of  Europe — which  he  has  devoted, 
I  understand,  cliiefly  to  the  study  of  ophthalmology,  because 
his  interest  in  this  case  and  the  treatment  of  his  own  eyes  by 
me  awakened  him  to  the  importance  of  this  field.  I  have  been 
unable,  as  yet,  to  get  a  written  reply  to  my  letters  to  him  re- 
garding this  case,  as  I  have  not  ascertained  his  present  address. 
I  regard  this  case  as  one  of  practical,  if  not  absolute,  cure  from 
a  most  unfavorable  beginning.  The  isolated  seizures  that  he 
has  had  (three  in  nearly  six  years)  have  all  been  due  to  a  marked 
gastric  upset, — from  gross  imprudences^  in  eating,  drinking,  etc., 
combined  with  or  due  to  some  maladjustment  of  his  glasses. 

He  is  to-day  in  charge  of  one  of  the  largest  manufacturing" 
industries  in  New  England  ;  nearly  two  years  have  passed  since 
any  sign  of  epilepsy  has  appeared ;  and,  prior  to  the  last  attack, 
only  one  very  slight  seizure  occurred  in  three  years.  He  has 
married,  and  is  far  above  the  average  man  in  intellect  to-day. 
This  patient  is  wearing  an  extremely  strong  and  complicated 
glass  over  one  eye,  and  the  slightest  bending  of  his  spectacle- 
frame  alone  might  cause,  and  I  think  has  caused,  at  least  one 
epileptic  seizure,  although  he  had  done  other  things  to  upset 
his  stomach.     If  this  case  only  were  all  that  I  had  to  report,  I 

'  Two  of  these  attacks  followed  excessive  use  of  champagne  with  lobster-salad. 
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should  feel  that  the  claim  that  eye-strain  must  be  accepted  as  a 
cause  of  "  genuine  "  epilei)sy  was  establislied.  It  is  a  practical 
cure  from  a  most  un propitious  beginning.  I  could  quote  from 
a  number  of  letters  written  by  others  regarding  tiiis  patient, — 
many  expressions  of  amazement  and  delight  over  the  wonderful 
change  that  had  followed  the  eye-treatment.  His  immediate 
family  and  friends  regard  him  as  cured.  His  eye-tests  are  ap- 
parently normal,  and  his  attention  has  been  so  frequently  called 
to  the  importance  of  keeping  his  spectacle-frames  in  their  proper 
relationship  to  the  eyes  that  a  marked  displacement  of  his  strong 
cylindrical  glass  is  not  likely  to  occur  in  the  future. 

Case  VI. — Mr.  S.,  aged  19  vears.  First  seen  by  rne  on 
November  27,  1888. 

Family  History :  Mother  has  frequent  and  severe  sick 
headaches,  and  her  sister  is  a  martyr  to  them  also.  The  brother 
and  sister  of  the  patient  liave  headaches.  The  paternal  heredity 
could  not  be  accurately  given  by  the  mother,  who  brought  the 
boy  to  me  for  treatment.  No  plithisical  tendencies  had  ever 
manifested  themselves  in  any  of  the  patient's  ancestry,  as  far  as 
known.  Every  known  relative  on  the  maternal  side  suffers 
from  headache.  The  mother  had  very  marked  esophoria.  She 
was  treated  by  graduated  tenotomies  in  my  office  with  very  great 
benefit.  The  cure  of  her  headaches  resulted.  They  had  made 
her  life  a  burden  for  years. 

History  of  the  Case :  The  patient  is  a  tall,  finely  developed 
young  man  of  5  feet  10  inches,  weighing  about  150  pounds, 
and  with  a  good  color.  His  mother  gave  the  following  facts : 
Up  to  the  l-lth  year  of  age  the  patient  was  in  perfect  health. 
He  then  had  his  first  epileptic  seizure,  following  upon  an  attack 
of  so-called  "  congestion  of  his  brain,"  for  which  no  cause  could 
be  found  except  a  fall  while  skating.  He  was  then  at  school  in 
Paris.  Within  the  next  year,  in  spite  of  bromides,  he  had  three 
"  fainting  attacks,"  lasting  an  hour  each.  He  was  then  removed 
to  a  school  in  England,  and  had  a  number  of  severe  epileptic 
seizures  in  spite  of  large  doses  of  bromides.  In  August,  1887, 
he  was  sent  to  America  and  placed  in  a  select  school,  where  he 
could  be  carefully  watched  over  and  his  habits  of  life  regulated. 
He  had  taken  every  day  for  the  previous  year  not  less  than  60 
grains  of  potassium  bromide  and  15  grains  of  sodium  bromide, 
and  at  times  much  larger  doses. 
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During-  the  year  prior  to  his  visit  to  my  office  the  seizures 
had  become  more  frequent  and  extremely  violent, — so  violent 
that  three  men  could  not  restrain  the  patient,  and  a  room  had 
heen  padded  icitk  mattresses  and  especially  hept  for  the  protec- 
tion of  the  patient  lohen  thus  seized.  Into  this  room  he  would 
be  placed  and  allowed  to  thrash  about,  until  attack  after  attack 
would  prostrate  the  patient.  All  medical  treatment  seemed  of 
no  avail,  and  the  father  was  asked  to  remove  the  boy  from  the 
school.  Medical  advice  was  then  taken,  and  it  was  deemed 
advisable  to  commit  the  patient  to  an  insane-asylum  as  an 
incurable  and  uncontrollable  case  of  dangerous  epileptic  seiz- 
ures. 

At  the  earnest  solicitation  of  friends  the  parents  were 
urged  to  make  a  trial  of  the  eye-treatment,  in  the  hope  that  it 
might  possibly  avert  so  horrible  a  fate  for  the  boy,  even  if  it  did 
not  markedly  affect  the  frequency  of  the  fits. 

As  the  absolute  cessation  of  the  use  of  bromides  was  in- 
sisted upon  by  myself,  from  the  date  of  the  first  visit,  the  boy 
was,  with  some  reluctance,  admitted,  at  my  solicitation,  to  a 
private  hospital,  so  that  he  could  come  to  my  office  with  an 
attendant  and  be  protected  from  injury  if  the  fits  became  very 
frequent  or  severe.  A  record  kept  by  the  principal  of  the  school 
showed  that  fits  had  occurred  during  thirty-four  days,  in  the 
twelve  months  that  preceded  my  care  ot  the  boy,  in  spite  of 
extreme  doses  of  bromide  salts  and  chloral,  at  intervals,  in 
addition  to  his  regular  daily  doses. 

Eye-defects:  On  the  17th  of  November,  1888,  the  patient 
showed  normal  vision  in  both  eyes ;  adduction,  5-4°  ;  abduction, 
5° — ;  right  sursumduction,  2° — ;  left  sursumduction,  2° — ; 
esophoria,  2°  ;  left  hyperphoria,  1°.  In  accommodation  patient 
showed  esophoria  of  10°. 

November  18tli.  Under  atropine  patient  showed:  Latent 
hypermetropia,  i  diopter ;  esophoria,  2°  ;  left  hyperphoria,  0.5°. 

Treatment  and  Results:  The  patient  carried  his  head,  as 
his  mother  said  he  always  had  done,  very  markedly  to  the  left 
side  (justifying  a  suspicion  that  right  hyperphoria  actually  ex- 
isted), and  his  esophoria  was  very  palpable  to  a  careful  observer. 
Later  on  my  suspicion  of  an  existing  right  hyperphoria  became 
confirmed  by  most  positive  tests.  Here,  then,  was  a  boy  who 
showed,  at  the  onset,  almost  perfectly  constructed  eyes,  with 
only  a  slight  tendency  inward  (apparently)  and  a  suspicion  of 
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hyperplioria,  yet  he  was  having  terrific  e[)ileptic  seizures  that 
were  uiicoiitroUable  by  drugs.  His  power  of  abduction  was 
low,  liowever,  and  prisms  of  1°,  base  out,  were  placed  for  twenty- 
four  hours  over  eacli  eye.  At  the  third  visit,  on  tlie  following 
day,  he  showed  esophoria  of  7°  ;  adduction,  71°  ;  abduction,  3°  ; 
and  the  prisms  were  increased  to  4°.  In  three  days  more  he 
showed  esophoria  of  10°,  with  unconquerable  double  images. 
Adduction,  68°,  and  abduction,  2°.  The  tendon  of  the  right 
internal  rectus  muscle  was  freely  relaxed  by  a  graduated  tenot- 
omy. This  improved  his  deviating  tendency  inward,  but  some 
esoplioria  still  disclosed  itself.  Result :  Esophoria,  2°  ;  abduc- 
tion, 7°  ;  left  hyperphoria,  0.25°.  Subsequently  a  2°  esophorial 
prism  was  given  the  patient  for  constant  wear.  He  disclosed  at 
once  6°  of  esophoria,  and  his  abduction  fell  to  4°  ;  adduction, 
73°. 

On  December  24th  the  opposite  internal  rectus  was  like- 
wise operated  upon,  and  his  esophoria  was  apparently  totally 
corrected  for  some  time  after  the  operation,  his  adduction  being- 
normal  (8°).  On  December  27,  1888  (ten  days  after  the  cessa- 
tion of  bromides),  the  patient  had  a  fainting  attack  in  my  office 
without  tremor,  but  with  a  total  loss  of  consciousness  for  some 
ten  minutes.  The  habit  of  carrying  the  head  toward  the  left 
shoulder  had  been  persistent  up  to  this  time.  An  examination 
of  the  eyes  disclosed  a  right  hyperphoria  (as  was  originally  sus- 
pected) of  quite  a  high  degree. 

From  this  date  until  February  12,  1889,  patient  was  treated 
for  hyperphoria  by  prismatic  glasses,  and  no  return  of  epileptic 
seizures  had  occurred.  At  this  date  the  patient  showed :  Eso- 
phoria, 0;  right  hyperphoria,  2°;  adduction,  73°;  abduction, 
6°;  right  sursumduction,  4°+;  left  sursumduction,  0.  I  then 
determined  upon  a  third  operation,  and  let  out  the  right  superior 
rectus  as  far  as  I  deemed  it  wise  to  do  so,  although  I  apparently 
failed  to  correct  his  right  hyperphoria  by  so  doing.  Results  of 
operation  :  Esophoria,  0  ;  left  hyperphoria,  0.5°  ;  right  sursum- 
duction, 3°  — ;  left  sursumduction,  2° +•  Prismatic  glasses, 
for  a  remaining  tendency  toward  a  right  hyperphoria  that  soon 
disclosed  itself,  were  again  resorted  to  as  a  step  toward  correction 
of  the  existing  eye-strain.  The  boy  then  returned  to  his  former 
school.  On  July  1st,  when  the  hoy  had  passed  over  seven  montlis 
without  an  epileptic  seizure,  I  received  a  letter  from  his  mother, 
from  which  I  quote  as  follows:  "I  want  to  tell  you  how  very 
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grateful  I  feel  for  the  great  good  yon  have  done  my  boy.  It  is 
really  wonderful  how  he  has  improved  in  health  since  he  has 
been  under  your  care.  He  writes  me  that  he  has  not  had  a 
single  attack  since  I  left  New  York.  This  seems  almost  a 
miracle,  when  one  remembers  how  the  boy  suffered  before 
coming  to  you." 

By  July  7,  1889,  over  nine  months  had  passed  since  an 
actual  convulsion  had  occurred,  and  nearly  eight  months  since 
the  "  fainting  attack  "  in  my  office.  He  had  been  some  time 
without  prisms  or  any  eye-treatment,  when  he  imprudently  used 
a  lawn-mower  violently  on  a  very  warm  day  for  several  hours. 
As  a  consequence,  he  was  seized  with  one  of  his  "  old-time 
attacks,"  having  three  severe  convulsions  and  two  light  ones  in 
the  next  forty-eight  hours.  They  were  accompanied  by  marked 
gastric  disturbance  and  fever.  On  July  10,  1889,  on  visiting 
me,  I  found  over  2°  of  right  hyperphoria,  for  which  I  again 
operated  upon  the  right  superior  rectus  tendon.  Tests  after  this 
operation  showed  :  No  hyperphoria  ;  esophoria,  1°  ;  abduction, 
6°;  sursumduction,  right,  3°;  left,  3° — . 

On  October  14,  1889,  the  patient  engaged  in  a  cross- 
country run  of  several  miles,  after  school  exercises,  and  became 
greatly  overheated.  He  was  again  seized  wdth  a  severe  con- 
vulsion, and  had  two  light  ones  later  in  the  day.  He  had  again 
marked  gastric  disturbance.  Fourteen  Aveeks  had  elapsed  since 
the  previous  attack.  An  esophorial  prism  of  2°  was  given 
liim. 

On  December  26,  1889,  the  patient  was  again  seen.  He 
had  experienced  no  return  of  attacks,  was  in  excellent  health, 
and  had  taken  no  medicine  for  thirteen  months.  He  still  shows 
1°  of  right  hyperphoria ;  esophoria  of  2° ;  adduction,  58° ;  ab- 
duction, 7°  — ;  right  sursumduction,  4°;  left  sursumduction, 
1°  +.     He  is  wearing  prismatic  glasses  for  2°  of  esophoria. 

As  operative  work  upon  the  eye-muscles  had  been  done 
somewhat  rapidly  upon  this  patient,  he  was  allowed  to  wear  his 
esophorial  prism,  with  instructions  to  visit  the  office  at  intervals 
of  a  few  days,  with  the  object  of  exercising  the  eye-muscles  by 
means  of  prisms  and  improving  their  tone.  Little  change 
occurred.  The  old  tendency  toward  right  hyperphoria  has  never 
been  disclosed,  and  gradually  the  right  and  left  sursumduction 
have  become  equal.  Some  latent  esophoria  disclosed  itself,  how- 
ever, and  the  abduction  showed  a  marked  decrease. 

14 
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On  October  29,  1890,  the  patient  showed  tlie  following 
tests:  Esophoria,  3°;  left  hyperphoria,  0.25°;  adduction,  58°; 
abduction,  3°;  sursumductiou,  right,  3°  +;  left,  3° — .  He 
had  been  wearing  a  2°  esophorial  ])rism.  A  graduated  tenotomy 
was  performed  on  the  right  internal  rectus,  llesult  of  opera- 
tion :  Esophoria,  0  ;  hyperphoria,  0  ;  abduction,  8°. 

By  April  2,  1892,  this  patient  had  passed  over  ten  months 
without  an  epileptic  seizure,  and  only  one  attach  had  occurred 
in  nearly  two  years.     He  is  wearing  now  a  2°  esophorial  prism. 

September  6,  1893.  Patient  reported  at  the  office  after  an 
absence  of  several  months.  He  reported  that  he  had  discarded 
the  2°  esophorial  prisms  that  had  been  ordered  for  constant 
wear,  and  had  been  without  them  for  several  days,  during  which 
time  he  had  been  occupied  in  a  hot-house.  He  was  seized  with 
a  convulsion  that  lasted  some  minutes.  Tico  years  and  three 
months  had  elapsed  since  his  last  epileptic  seizure.  The  tests  of 
his  eyes  sliowed :  xVdduction,  45°  ;  abduction,  5°  +  ;  sursum- 
duction,  right,  2°  ;  left,  2°  ;  esophoria,  2°  ;  no  hyperphoria  ;  a 
2°  esophorial  prism  was  ordered. 

November  12,  1893.  Since  the  last  note  tlie  patient  has 
had  no  epileptic  seizure.  His  esophorial  prism  has  been  in- 
creased to  4°,  as  he  has  disclosed  some  latent  esophoria.  His 
last  tests  showed:  xldduction,  69°;  abduction,  3°;  sursumduc- 
tion,  right,  2°  ;  left,  2°  ;  esophoria,  5°  ;  no  hyperphoria.  Later 
the  remaining  esophoria  was  removed  by  a  graduated  tenotomy 
and  his  abduction  carried  to  8°  -{-. 

This  patient  departed  for  the  West  about  January,  1895, 
and  lived  in  a  very  high  altitude.  Soon  afterward  he  reported 
that  a  series  of  three  attacks  had  occurred  after  fainting  from 
the  pam  caused  by  two  enormous  boils.  These  attacks  should 
not  be  awarded  any  clinical  significance.^  He  has  had  only 
this  series  of  attacks  in  four  years  and  six  months.  I  attribute 
the  relapse  of  his  epileptic  tendencies  to  living  in  a  high  alti- 
tude. Since  his  return  to  New  York  (nineteen  months  ago)  he 
has  never  had  a  fit. 

I  regard  this  case  as  one  of  practical  cure.  Contrast  the 
present  condition  of  this  patient  with  his  past,  when  a  room 
padded  with  mattresses  was  always  kept  ready  for  his  confine- 

'  The  reader  is  referred  to  previous  remarks  of  mine  (page  189)  relative  to  causes 
that  may  induce  occasional  epileptic  seizures  in  patients  who  have  been  victims  to  chronic 
epilepsy.  The  high  altitude  in  which  he  was  living  appears  to  have  acted  badly  upon 
his  health. 
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ment,  and  thirty-four  days  of  almost  continuous  convulsions 
occurred  in  one  year.  This  patient  was  to  have  been  com- 
mitted to  an  asylum  (as  a  hopeless  and  dangerous  epileptic)  on 
the  sworn  testimony  of  two  medical  men  of  repute  had  the 
parents  not  consented  to  try  the  eye-treatment  at  the  solicitation 
of  friends  before  taking  so  sad  a  step. 

The  "  genuine  "  character  of  the  epileptic  seizures  of  this 
patient  has  never  yet  been  called  into  question  ;  yet,  for  the 
Ijenefit  of  critics,  it  may  be  wise  to  state  that  all  who  have 
witnessed  the  attacks  before  1  saw  the  patient  concur  in  the 
description  of  a  most  horrible  series  of  convulsions  of  extreme 
duration,  with  total  unconsciousness,  lividity  of  the  face,  froth- 
ing at  the  mouth,  biting  of  the  tongue,  the  epileptic  cry,  and 
a  more  or  less  prolonged  stupor  after  each  attack.  Between 
these  attacks  he  was  as  well  as  any  person  drugged  with  bro- 
mides and  chloral  could  be.  His  mother  had  for  years  terrific 
and  frequent  attacks  of  typical  sick  headaches.  She  was  cured 
of  them  later  by  graduated  tenotomies  performed  by  me  upon 
her  interni. 

This  patient  comes  into  my  office  occasionally,  and  has 
been  seen  by  me  within  a  week.  He  is  perfectly  well,  and  for 
nineteen  months  he  has  had  no  sign  of  any  epilepsy.  In  fact, 
not  counting  the  three  fits  that  occurred  while  he  lived  in  an 
extremely  high  altitude,  he  has  had  no  fits  for  over  five  years. 

Case  VII. — Mr.  S.,  aged  16  years;  student. 

Family  History :  Many  cases  of  plithisis  have  occurred  in 
maternal  ancestry.  All  paternal  ancestry  are  extremely  nervous 
and  excitable.  The  father  is  intemperate,  extremely  irascible, 
and  often  difficult  to  control ;  at  times  he  has  been  considered 
partly  insane.  He  has  very  marked  eye-defects.  A  brother  of 
the  patient  was  an  epileptic,  partially  idiotic,  aild  an  inmate  of 
a  school  for  the  feeble-minded  until  he  died. 

History  of  the  Case:  First  examination  made  on  April 
6,  1889.  Patient  has  always  suffered  from  an  extremely  weak 
stomach,  and  at  intervals  from  peculiar  attacks,  supposed  to 
be  fainting  attacks. 

Eye-defects :  Under  atropine  1.00  D.  of  hypermetropia  was 
found.  While  testing  his  eye-muscles  this  patient  complained 
of  great  distress  in  his  stomach,  and  was  immediately  seized 
with  an  epileptic  attack  in  tlife  office.     He  had  had  several  such 
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attacks  (at  varying  intervals)  wliile  at  a  preparatory  scliool.  At 
the  tliird  visit  lie  showed  the  following  tests  :  Adduction,  33° ; 
abduction,  3°;  sursumduction,  right,  1°;  left,  2°;  esophoria,  5° 
to  10°  ;  left  liyperphoria,  1°  to  2°.  In  accommodation  he 
showed  an  exophoria  of  4°,  and  +  1.00*  glasses  were  ordered 
for  reading.  Esophorial  prisms  (1°  each)  were  given  for  con- 
stant wear.  At  subsequent  interviews  it  was  found  to  be  diffi- 
cult to  complete  the  muscular  tests  on  account  of  distress  in  his 
head  and  stomach.  He  showed,  however,  an  esophoria  that 
fluctuated  from  8°  to  15°;  adduction,  38°;  abduction,  2°;  sur- 
sumduction, right,  3°  ;  left,  3°.  Esophorial  prisms  (2°  over  each 
eye)  were  continued. 

Treatment  and  Results:  A  graduated  tenotomy  was  per- 
formed during  November,  1889,  on  each  internal  rectus,  and 
his  prisms  were  removed.  Six  months  after  the  last  tenotomy 
the  patient  showed:  Adduction,  25°;  abduction,  6°;  sursum- 
duction, right,  2°;  left,  2°;  no  hyperphoria;  esophoria,  0  to  2°. 
In  an  interview  with  his  mother  in  1893  she  stated  that  her  son 
had  not  had  a  single  epileptic  attack  to  her  knowledge  since  the 
operations  on  his  eyes  over  two  years  and  a  half  ago. 

It  should  be  noted  by  the  reader  that  this  patient  had  an 
heredity  to  epilepsy  and  insanity.  One  brother  died  of  epileptic 
idiocy  in  an  institution  for  the  feeble-minded  ;  the  father  had 
dipsomania,  and,  at  times,  had  been  regarded  as  insane.  The 
fit  that  this  patient  had  in  my  office  was  a  typical  attack  of 
grand  mal.  He  was  totally  unconscious,  livid,  frothed  at  the 
mouth,  was  rigid  for  some  seconds,  twisted  his  head  to  one  side, 
then  had  clonic  spasms  of  the  limbs,  and  was  drowsy  after  the 
fit  passed  off.  He  had  to  be  held  in  a  chair  by  my  assistant 
and  myself  He  had,  while  at  school,  several  similar  attacks  to 
this  one  prior  to  being  placed  under  my  care.  Originally  his 
attacks  were  milder  and  resembled  a  fainting-spell.  Not  long 
ago  (during  1896)  his  mother  called  to  have  me  examine  an- 
other member  of  the  family.  She  reported  that  her  son  was 
and  had  been  entirely  free  from  epileptic  attacks. 

Case  VIII. — Mr.  O.,  aged  28  years;  single;  minister  of 
the  gospel.  Referred  to  me  bv  Dr.  M.  A.  H.  Hart,  of  Milton, 
N.  H.,  on  October  28,  1892. 

Family  History :  No  epilepsy  or  allied  diseases  among  his 
ancestry. 
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History  of  the  Case  :  The  first  paroxysm  occurred  while 
the  patient  was  a  student  at  the  Andover  Seminary  after  a  hard 
evening's  work  at  study.  Altogether  four  typical  epileptic  at- 
tacks have  occurred  in  addition  to  one  or  two  of  petit  mal. 
Tliree  of  these  attachs  have  occurred  during  the  past  twelve 
months.  Tlie  last  attack  occurred  while  reading  in  a  moving 
passenger-car.  Patient  had  taken  bromides  regularly  during  the 
previous  year,  and  was  sent  to  me  by  his  physician  for  the  pur- 
pose of  determining  whether  any  reflex  causes  existed  for  the 
attacks.  The  patient  appeared  to  be  in  good  physical  health  and 
wore  the  follo^^•ing  glasses,  given  to  him  by  Dr.  Lewis  Dixon, 
of  Boston :  O.  D.,  —  2.50^  3  —  0.50^  (axis,  180°) ;  O.  S.,  +  0.50^ 
3  +  1.00''  (axis,  130°).  No  epileptic  attack  had  ever  occurred 
until  these  glasses  were  given  for  constant  wear. 

Eye-defects :  At  the  iirst  examination  the  patient  Avas  found 
to  have  a  crossed  diplopia  of  15°,  with  an  apparent  right  hyper- 
phoria of  2°.  His  abduction  was  17°.  Under  atropine  the  fol- 
lowing refractive  condition  was  found:  O.  D.  V.,  -^-^\,  made  ^f  by 
_  2.50^  3  —  0.5()'-  (axis,  180°)  ;  O.  S.  V.,  |f  — ,  made  |^  by  + 
0.50'  3  +  ^^•50''  (axis,  115°).  With  this  correction  the  crossed 
diplopia  was  unconquerable  when  a  red  glass  was  placed  before 
either  eye.  Without  the  red  glass  the  following  muscular  tests 
were  elicited:  Adduction,  8°;  abduction,  17°;  sursumduction, 
right,  6°;  left,  4°;  right  hyperphoria,  2°:  exophoria,  16°. 

Treidment  and  Eesulis :  With  such  extreme  heterophoria, 
it  was  deemed  wise  to  perform  a  free  graduated  tenotomy  at 
once  upon  the  right  external  rectus.  After  the  operation  patient 
disclosed :  Exophoria,  6°  ;  right  hyperphoria,  3°  ;  abduction, 
12°.  Subsequently  a  tenotomy  for  a  rigiit  hyperphoria  was 
performed,  as  the  patient  then  disclosed  5°  of  right  hyperphoria, 
with  a  sursumduction,  right,  of  8°  ;  left,  1°  +.  Results  after 
this  operation  :  Ilight  hyperphoria,  1° ;  exophoria,  5.5°  ;  ad- 
duction, 23°  ;  abduction,  14°.  It  was  decided  later  to  operate 
on  the  left  external  rectus.  Results  after  this  operation  :  Right 
hyperphoria.  0.5°  ;  exophoria,  3°  ;  adduction,  27°  ;  abduction, 
9°  ;  sursumduction,  right,  5°  ;  left,  4°.  In  accommodation,  eso- 
phoria,  4°,  with  full  refractive  correction.  The  patient  now 
showed  no  diplopia,  either  vertical  or  lateral,  with  or  without  a 
red  glass.  Witliin  the  subsequent  week  the  patient  showed : 
Xo  hyperphoria;  exophoria,  1°;  adduction.  27°;  abduction, 
9°  ;  sursumduction,  right,  5°  ;  left,  5°. 
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It  was  a  oreat  surprise  to  me  and  at  the  same  time  a  source 
of  mucli  gratification  that  in  so  sliort  a  time  (about  one  month) 
an  approach  to  ocular  equiUbrium  in  tliis  patient  had  apparently 
been  attained.  It  was,  of  course,  possible  and,  perhaps,  prob- 
able that  some  latent  heterophoria  still  existed,  which  might 
require  further  investigation  and  correction ;  but  I  deemed  it 
wise  at  this  time  to  instruct  the  patient  to  desist  as  far  as  pos- 
sible from  readinii:  and  study  for  a  few  months  and  to  live  an 
out-of-door  life.  I  recognized  the  fact  that  up  to  the  time  when 
glasses  were  first  given  him  by  Dr.  Dixon,  of  Boston,  this  patient 
had  2^'}'(icticaUf/  been  a  monocular  being,  using  his  left  eye  chiefly 
and  discarding  or  suppressing  the  images  in  his  myopic  eye. 
As  soon  as  his  myopia  was  corrected  in  the  right  eye  the  patient 
unconsciously  was  forced  to  use  the  two  eyes  simultaneously, 
and  his  extreme  heterophoria  became  an  active  factor  in  pro- 
ducing reflex  nervous  troubles.  I  was  hopeful  that  after  ortho- 
phoria was  nearly  established  this  patient  might  tolerate  a  full 
correction  of  his  refraction  ;  but  I  suggested  to  the  patient  at 
the  last  interview  that  it  might  be  well  for  him  to  discard  his 
distance  glasses  in  case  epileptic  seizures  should  occur.  I  tried 
to  impress  upon  him  the  gravity  of  his  malady,  the  necessity  of 
careful  observation  of  the  frequency  of  his  attacks,  the  length 
of  time  required  for  the  complete  solution  of  such  cases  as  his 
own,  and,  above  all,  the  importance  of  abstaining  from  bromides 
during  the  investigation  of  his  ocular  problems.  I  was  greatly 
surprised,  therefore,  when  I  received  a  letter  from  this  patient 
in  November,  1893,  in  which  he  stated  that  he  had  abandoned 
the  eye-treatment  and  returned  to  bromides. 

Case  IX. — Miss  S.,  aged  13  vears.  Referred  to  me  by  Dr. 
S.  B.  Casey,  of  Brooklyn,  on  May'28,  1888. 

Family  History :  Mother  is  very  nervous.  One  brother, 
aged  15  years,  is  very  defective  mentally.  One  paternal  aunt 
died  of  phthisis. 

History  of  the  Case:  Patient  developed  epilepsy  at  the  age 
of  10.  Prior  to  that  age  she  had  noticed  visual  disturbances 
of  a  peculiar  kind.  As  she  expressed  it,  "  everything  seemed 
to  move  downward."  She  had  been  an  unusually  bright  child 
up  to  the  time  of  the  epileptic  attacks.  For  some  months  the 
attacks  steadily  increased  in  frequency  until  they  averaged  one 
a  week.     She  was  then  put  under  bromides  in  various  com- 
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binations.  In  spite  of  the  bromides  and  the  extraction  of  five 
teeth,  she  continued  to  have  two  attacks  a  month,  the  two 
always  following  each  other. 

In  April,  1888,  at  my  suggestion,  the  experiment  of  dis- 
continuing bromides  for  two  weeks  prior  to  the  beginning  of 
eye-treatment  was  contemplated,  but  within  twenty-four  hours 
a  condition  of  continuous  epilepsy  developed,  wdiich  seemed  to 
threaten  the  life  of  the  patient.  It  was  found  necessary  at  once 
to  resume  the  bromides  in  large  doses.  A  letter  from  the  phy- 
sician, dated  May  5,  1888,  says:  "I  must  say  freely  that  I  am 
unable  to  promise  more  in  this  case  than  to  modify  tlie  frequency 
and  severity  of  the  attacks." 

Eye-defects  :  On  May  25,  1888,  the  patient  showed:  Right 
hyperphoria,  0.75° ;  esophoria,  4°  to  10°;  adduction,  15°  ;  ab- 
duction, 3°  ;  sursumduction,  right,  2°  +  ;  left,  2°  — .  Under 
atropine  :  O.  D.  V.,  ,rVo.  made  ^  —  by  +  1.50^  3  +  0.75"^ 
(axis,  95°);  O.  S.  V.,\VV,  made"  ||  —  by  +  1.75^  C  +  0.75° 
(axis,  115°).  Subsequently  a  very  large  amount  of  latent 
muscular  trouble  was  discovered. 

Treatment  and  Results :  A  full  correction  for  her  refraction 
w^as  ordered,  atropine  being  instilled  into  the  eyes  whenever 
ciliary  spasm  manifested  itself  AVithin  two  weeks  a  graduated 
tenotomy  was  performed  upon  both  internal  recti  and  all  bro- 
mides were  discontinued.  The  eye-tests  showed  :  No  hyperpho- 
ria ;  esophoria,  0  to  3°  ;  adduction,  30°;  abduction,  9°  — ;  sur- 
sumduction, right  2°  +  ;  left,  2°  -|-.  No  attacks  for  six  days 
followed  the  cessation  of  bromides.  All  headaches  stopped  at 
once,  and  a  marked  drowsiness  that  accompanied  the  bromide 
treatment  has  entirely  disappeared. 

July  22,  1888.  The  following  report  was  made:  "No 
attacks  have  occurred  for  the  past  three  -weeks ;  bromides  have 
been  withdraAvn  for  six  weeks."  The  eye-tests  remain  un- 
changed from  last  note. 

September  4,  1888.  The  spherical  strength  of  the  distance 
glass  was  decreased  to  +  1-00,  the  cylinder  remaining  the  same, 
the  reason  for  this  change  being  a  persistent  tendency  to  ciliary 
spasm  that  exhibited  itself  at  intervals. 

October  4,  1888.  Patient  shows:  Adduction,  28°;  abduc- 
tion, 11°;  exophoria,  0  to  2°.  She  has  had  only  two  seizures 
in  about  five  weeks,  one  of  them  preceding  menstruation.  No 
bromides  have  been  administered  during  the  past  four  months. 
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Her  expression  has  undergone  a  very  remarkable  cliange  for  the 
better  and  lier  physical  condition  is  very  much  improved. 

A  report  on  September  3,  1889,  shows  that  no  severe  attach 
has  occurred  since  July  29,  1889.  Most  of  the  sliglit  seizures 
that  liave  occurred  have  appeared  during  or  just  prior  to  men- 
struation. She  has  passed  over  four  weeks  without  any  seizure 
during  this  period.  Her  eye-tests  on  this  date  showed  no  hy- 
perphoria ;  exophoria,  0  to  1° ;  adduction  27°  ;  abduction,  8° ; 
sursumduction,  right,  2°  ;  left,  2°. 

December  23,  1889.  The  patient  reports:  "I  have  had 
only  five  light  attacks  during  the  past  ten  weeks,  in  some  of 
which  I  did  not  lose  consciousness." 

A  letter,  dated  June  12,  1890,  from  a  brother  of  the  patient 
says:  "It  has  occurred  to  me  that  you  may  have  considered 
that  ingratitude  has  been  shown  by  a  failure  on  my  part  to  in- 
dicate liow^  much  my  dear  sister  has  improved  under  your  ad- 
vice and  direction  since  the  first  visit  made  to  your  office.  My 
sister  has  done  well  since  her  last  visit  to  you.  She  is  attacked 
monthly  with  one  or  two  slight  seizures,  each  decreasing  in  in- 
tensity until,  according  to  her  own  statement,  she  merely  felt  the 
coming  on  and  then  it  went  away."  This  patient  moved  away 
from  close  proximity  to  New  York  some  years  ago ;  hence  I 
have  not  had  an  opportunity  of  testing  her  eyes  in  that  period. 
I  have  endeavored  to  get  a  report  of  her  condition,  but  thus  far 
have  not  been  able  to  obtain  her  present  address. 

It  sliould  not  be  forgotten  by  the  reader  that  this  case  was 
a  young  girl  who  had  so  many  severe  epileptic  seizures  witliin 
twenty-ibur  hours  after  I  advised  the  withdrawal  of  bromides 
that  her  physician  despaired  of  her  life,  used  chloroform,  and 
hastily  returned  to  the  bromides.  This  fact  illustrates  forcibly 
that  Dr.  Peterson's  published  statement,^  whicli  I  quote  here,  is 
not  always  correct.  He  says :  "  It  is  a  fact,  which  has  not  as 
yet  received  sufficient  attention,  that  in  cases  of  clironic  epilepsy 
long  treated  with  bromides,  relief  from  attacks  for  consider- 
able periods  of  time  follows  diminution  or  cutting"  off  of  the 
bromides." 

For  nearly  ten  years  I  insisted  that  every  epileptic  patient 
who  came  under  my  care  should  pass  at  least  one  month  with- 
out bromides  or  chloral,  and  keep  an  accurate  record  of  their 

'  New  York  ^ledieal  Journal,  Jul}-,  1896. 
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attacks  (severe,  medium,  or  light)  during  this  period.  This 
withdrawal  of  all  drugs  always  preceded  any  eye-treatment,  and 
it  was  insisted  upon  by  me  because  the  basis  of  my  records 
before  and  after  eye-treatment  (in  my  office)  would  thus  be 
alike, — i.e.,  the  patient's  condition  would  not  be  masked  by  the 
use  of  drugs  for  one  month  prior  to  the  eye-treatment,  and  also 
while  this  scientific  method  of  treatment  was  being  tested. 

Let  me  analyze  the  26  cases  (here  discussed)  from  this 
stand-point.  In  only  12  cases  Avas  this  point  determined. 
Fits  increased  by  withdrawal  of  bromides  :  Cases  I,  V,  IX, 
XI,  XVIII,  XIX,  and  XX.  Fits  not  modified  or  decreased 
by  withdrawal  of  bromides  :  Cases  VII,  XIII,  XIV,  XXV, 
and  XXVL  In  the  following  cases  the  effect  of  withdrawal  of 
the  bromides  upon  the  frequency  of  attacks  was  not  determined : 
Cases  II,  III,  IV,  VI,  VIII,  X,  XII,  XV,  XVI,  XVII,  XXI, 
XXII,  XXIII,  and  XXIV.  In  the  12  cases  where  the  effects 
of  Avithdrawal  of  the  bromides  were  determined  by  me,  7  ex- 
])erienced  a  marked  increase  of  attacks  and  5  experienced  little, 
if  any,  modification  of  previous  intervals  between  seizures.  In 
no  case  were  the  seizures  arrested  for  any  length  of  time. 

When  patients  have  been  drugged  by  all  possible  com- 
binations of  bromides,  and  often  with  chloral  at  the  same  time, 
until  their  mental  faculties  and  physical  powers  liave  nearly 
reached  their  limit  of  endurance  (and  this  is  too  often  the  case 
with  patients  sent  to  epileptic  institutions),  I  do  not  wonder  that 
the  reports  of  hundreds  of  cases  at  Bielefeld  and  Craig  Colony 
show  an  improvement  by  the  wdthdrawal  of  the  drugs  from  these 
poor  victims.  Anything  would  help  them  if  it  gave  nature  even 
a  slight  chance!  This  is  the  weak  spot  in  all  tabulated  statistics 
regarding  epileptics  from  institutions  and  clinics.  The  patients 
tabulated  are  too  poor,  too  weak  often  in  intellect,  too  imperfectly 
nourished,  too  heavily  drugged  in  the  past,  sometimes  too  low  in 
the  moral  scale,  and  generally  too  low  in  intellectual  power  to 
make  such  reports  of  as  much  actual  value  as  they  might  appear 
numerically.  Xothing  can  lie  so  much  as  figures  ('tis  said) 
when  manipulated  with  skill ;  and  cases  taken  from  private 
practice  of  a  higher  type,  with  wealth,  good  home  surround- 
ings, more  culture  and  intelligence,  and  who  have  had  the 
benefit  of  good  medical  counsel  in  the  past,  are  certainly 
a  better  basis  for  clinical  deduction  than  the  previous  class 
described. 
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With  this  pardonable  digression,  which  the  history  of  this 
case  brings  to  the  surface,  I  shall  proceed  with  some  interesting 
facts  regarding  the  treatment  of  Case  IX.  This  girl  was  but  a 
child  when  first  seen  by  me.  Her  system  had  been  saturated 
with  bromides.  She  had  not  menstruated.  She  was  very  slug- 
gish mentally,  and  physically  she  was  extremely  weak.  She 
had  an  idiotic  brother.  As  she  was  one  of  my  earlier  cases,  I 
feel  sure  that  her  eye-problems  were  imperfectly  solved  by  me. 
All  tests  for  hyperphoria  were  then  made  with  clumsy  instru- 
ments, with  a  head-rest  to  insure  immobility  and  a  spirit-level 
on  the  frame  of  the  prisms  that  rested  upon  the  patient's  nose 
while  making  the  tests. 

I  am  satisfied  that  the  best  results  of  eye-treatment  were 
not  obtained  in  her  case,  yet  she  showed  a  wonderful  physical 
and  mental  improvement.  Her  fits  were  materially  lessened  in 
frequency.  She  took  no  bromides,  and  grew  into  a  bright  and 
attractive  young  lady.  I  have  some  very  interesting  photo- 
graphs of  this  patient  (taken  at  different  stages  of  the  treat- 
ment) which  show  very  clearly  the  physical  and  mental 
improvement. 

Case  X. — Mr.  F.,  aged  40  years ;  married  ;  teacher.  Re- 
ferred to  me  on  October  22,  1890. 

FcuniJi/  History  :  Mother  living,  aged  70  years.  Father 
died  at  63  years  of  age,  probably  of  scrofula.  One  brother  has 
had  nervous  prostration.  No  phthisis  or  nervous  tendencies, 
so  far  as  known,  in  any  of  the  ancestry. 

History  of  the  Case  :  Six  or  seven  years  ago  the  patient 
began  to  have  momentary  lapses  of  consciousness  with  pallor, 
followed  by  sweating  and  confusion  of  mind.  For  the  past  two 
years  these  have  happened  every  five  or  six  iceehs.  A  number 
are  liable  to  occur  at  these  periods  in  succession.  These  attacks 
are  usually  attended  with  nausea,  would  last  about  one  minute, 
and  would  be  accompanied  by  a  peculiar  dullness  of  perception, 
and  memory  that  would  slowly  disappear.  The  patient  would 
be  unfitted  for  work  for  from  thirty-six  to  forty-eight  hours, 
and  several  attacks  would  happen  each  day  while  he  was  so 
afflicted.  Three  weeks  before  I  saw  him,  while  driving,  he 
suddenly  became  pale,  stopped  talking,  gave  a  cry,  and  had  a 
typical  epileptic  seizure.  He  was  unconscious  for  half  an  hour. 
Patient  has  had  internal  hsem-orrhoids  to  an  exaggerated  degree 
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and    some  prolapse   of  the  rectum.      This  patient   had  never 
taken  any  of  the  hromide  salts. 

Eye-defects :  Without  atropine,  patient  tolerated  +  0.50^ 
for  distance.  Under  atropine,  vision  of  each  eye,  fl^,  made  f-^ 
by -|- 1.50^  He  also  disclosed :  Esophoria,  6° ;  left  hyperphoria, 
0.75°  ;  adduction,  22° ;  abduction,  4° ;  sursumduction,  right, 
2°  +  ;  left,  2° — .  With  a  red  glass  placed  over  either  eye  the 
patient  showed  liomonymous  diplopia.  After  wearing  a  3°  eso- 
phorial  prism  for  a  couple  of  days  patient  showed :  No  hyper- 
phoria;  esophoria,  6°;  adduction,  30°;  abduction,  0. 

Treatment  and  Results:  On  October  27,  1890,  a  graduated 
tenotomy  was  performed  upon  the  right  internal  rectus.  Re- 
sult: Apparent  esophoria,  1°  ;  abduction,  6°.  An  investigation 
of  the  esophoria  by  prisms  during  the  ensuing  week  disclosed  a 
high  degree  of  latent  esophoria  (8°)  with  a  decrease  in  abduc- 
tion (2°).  A  graduated  tenotomy  was  then  performed  upon  the 
left  internal  rectus.  Result :  Apparent  esophoria,  0  to  4° ;  ab- 
duction, 6°  +.  Two  weeks  later  (November  10,  1890)  patient 
was  called  home.  He  showed  :  Esophoria,  1°  +  5  i^o  hyper- 
phoria;  adduction,  34°;  abduction,  6°;  sursumduction,  right, 
2° — ;  left,  2° — .  He  was  ordered  +  1.00®  glasses  for  reading 
and  for  constant  Avear  as  soon  as  they  caused  no  annoyance, 
and  to  return  later  for  subsequent  investigation  of  the  eye-con- 
ditions. I  suspected  at  the  time  that  the  latent  esophoria  was 
still  but  partially  relieved. 

During  the  next  year  the  patient  w'as  seen  for  about  one 
week  daily,  during  which  time  his  ocular  muscles  were  exer- 
cised by  means  of  prisms.  He  disclosed  (as  I  suspected  that 
he  would)  some  6°  of  latent  esophoria,  and  for  part  of  the  year 
he  wore  constantly  +  1.00^  3  ^ -'5°  prism,  base  out,  over  each 
eye.  During  this  year  he  had  one  slight  convulsive  attack  and 
five  attacks  of  nausea. 

During  October,  1891,  graduated  tenotomies  were  per- 
formed on  both  interni,  for  the  relief  of  the  esophoria  which  he 
disclosed.  He  returned  home  three  days  after  the  last  tenotomy, 
showing:  Esophoria,  1°;  abduction,  8°;  adduction,  32°.  The 
esophorial  prisms  Avere  removed  from  his  distance  glasses. 

January  19,  1892.  Patient  reports  one  attack  of  nausea 
lasting  about  a  week.  The  spells  of  nausea  during  this  week, 
he  states,  "  were  not  intense  or  long  continued,  but  came  on 
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several  times  during  the  day  and  niglit,  but  there  were  no  con- 
vulsive seizures." 

A  letter  dated  June  19,  1892,  reports  a  week  of  nausea 
during-  tlie  month  of  April,  less  severe  than  the  preceding  one. 
He  says  :  "  I  think  I  have  gained  considerably,  and  am  told  that 
I  am  looking  better  than  usual  at  this  time  of  year." 

November  15,  1893.  Patient  visited  the  office  for  the  first 
time  in  two  years.  He  showed:  Esophoria,  0.5°;  no  hyper- 
plioria ;  adduction,  27° ;  abduction,  4°.  The  patient  has  had 
Qio  epileptic  seizure  for  over  tico  years  and  only  one  attach  of 
nausea  during  1893.  He  came  to  New  York  for  the  purpose 
of  being  operated  on  for  haemorrhoids.  The  ftict  that  his  ab- 
duction continues  to  be  low  leads  me  to  think  that  there  is  still 
some  esophoria  remaining  in  this  case.  He  appears  to  be  in  the 
best  of  health. 

A  letter  from  the  patient  dated  May,  1896,  says  that 
he  has  had  no  convulsive  seizure  and  only  one  attack  of 
nausea,  which  occurred  early  in  1895.  This  makes  a  total  of 
five  years  without  any  epileptic  attack  and  only  two  attacks 
of  nausea.  During  the  entire  period  7ie  lias  been  principal  of 
a  scJiool  for  hoys,  tohich  has  necessitated  almost  constant  use  of 
Jiis  eyes. 

Case  XI. — Mr.  B.,  aged  22  years;  single;  taxidermist; 
sent  to  me  on  March  27,  1891. 

Family  History :  Both  parents  are  living.  Father  has  had 
frequent  epileptic  seizures  since  his  14tli  year.  Maternal  rela- 
tives have  severe  headaches.  No  phthisical  tendencies.  No 
other  cases  of  epilepsy  in  ancestry  are  recalled. 

History  of  the  Case  :  Patient  began  to  have  epilepsy  during 
infancy,  while  teething.  He  had  no  more  seizures  until  his  8th 
year,  when  he  had  several  fits.  He  then  went  until  his  14tli 
year  without  another  attack.  Since  then  he  has  had  them  quite 
regularly.  He  has  taken  bromides  for  some  years,  but  none  for 
the  past  six  months.  During  the  pas^  six  months  patient  has 
had  over  one  hundred  severe  attachs.  He  averages  at  least  one 
a  week,  and  often  goes  only  five  days  without  an  attack.  He  is 
generally  totally  unconscious  during  a  fit,  bites  his  tongue,  but 
has  no  aura.  He  has  received  several  minor  injuries  by  falling. 
He  averages  at  least  twenty-five  attachs  of  petit  mal  a  day,  in 
which  lie  loses  consciousness,  but  does  not  fall.     Patient  has  a 
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good  appetite,  sleeps  well,  and  has  very  little  headache.  Urine 
normal. 

Eye-defects :  Patient  showed  the  following  eye-tests  :  Hy- 
permetropia,  under  atropine,  +  0.75®;  adduction,  27°;  abduc- 
tion, 3°  +  ;  sursumduction,  right,  2°  +  ;  left,  2°  +  ;  manifest 
esophoria,  5°  ;  no  liyperplioria.  Later  he  disclosed  considerable 
latent  esophoria. 

TreatTnent  and  Besidts :  Full  correction  for  his  hyperme- 
tropia  was  given  for  constant  wear.  Graduated  tenotomies 
were  performed  upon  both  intern!  within  a  week.  Results,  after 
second  operation :  Esophoria,  1° ;  abduction,  9° ;  left  hyper- 
phoria, 0.25°.  Up  to  April  6th  the  attendant  of  this  patient 
reports  that  he  lias  liad  no  attacks  of  grand  mal  and  his  attacks 
of  petit  mal  are  much  less  severe  and  less  frequent.  The 
patient  was  obliged  to  return  home,  and  was  instructed  to 
report  again  for  observation  after  the  lapse  of  eight  or  ten 
weeks. 

On  May  1,  1891,  a  report  from  the  patient  states:  "I  have 
had  three  marked  attacks  since  I  saw  you, — two  on  April  9th 
and  one  on  A])ril  22d.  I  do  not  think  I  have  had  as  many 
spasms  as  I  had  previous  to  my  coming  to  see  you.  The  neigh- 
bors tell  me  that  I  look  greatly  improved." 

May  13,  1891.  Patient  was  found  dead  on  the  banks  of  a 
small  stream  with  a  wound  in  his  forehead,  caused  by  a  small 
stone  on  which  he  had  apparently  fallen.  His  hypermetropic 
glasses  (ordered  by  me  for  constant  wear)  were  found  in  his 
pocket. 

Case  XII. — Mrs.  G.,  aged  30  years ;  married ;  three 
children.  Referred  to  me  bv  Dr.  E.  W.  Hedges,  of  Plain- 
field,  N.  J. 

Family  History  :  Unknown.  No  hereditary  predisposition 
to  epilepsy,  as  far  as  discovered. 

History  of  the  Case :  A  letter  from  Dr.  Hedges  (January 
26,  1893)  says :  "  I  have  advised  Mr.  G.  to  take  his  wife  to  you 
in  hopes  that  you  can  cure  her  of  epilepsy.  She  has  had 
attacks  for  three  or  four  years,  following  closely  upon  the  birth 
of  her  last  child.  Thinking  that  a  lacerated  cervix,  with  angr}^ 
everted  lips,  might  have  something  to  do  with  it,  I  sewed  up 
the  rent  ;  but  she  is  no  better,  and,  if  anything,  worse.  I  have 
been  so  much  pleased  with  the  results  of  your  treatment  in  Mr. 
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B.'s  case  tliat  it  gives  me  great  pleasure  to  send  you  anotlier 
epileptic,  with  the  hope  that  you  may  be  equally  successful  \vith 
her." 

Subsequent  conyersations  with  her  husband  elicited  the 
fact  that  his  wife  had  been  kept  thoroughly  under  the  influence 
of  bromides,  and  that  contmuous  epileptic  seizures  were  liable 
to  occur  for  many  hours,  at  intervals,  in  spite  of  the  drug. 
These  paroxysms  of  epilepsy  would  often  last  one  or  two  days. 
The  patient  was  at  this  date  in  the  South,  and  the  reports  from 
her  were  extremely  unfavorable. 

On  March  1,  1893,  this  patient  was  brought  to  my  office 
for  examination. 

Eye-defects:  Vision  was  apparently  normal,  but,  under 
atropine,  the  following  refractive  errors  were  discovered :  O. 
D.  v.,  f|— ,  made  ^  by  +  1.00^  C  +  0.50"  (axis,  90°);  O. 
S.  v.,  ^,  made  ||  by  +  1.25^  C  +  0.50'^  (axis,  90°).  Exam- 
ination of  her  muscles  disclosed:  Adduction,  27°;  abduction, 
5°  +  ;  sursumduction,  right,  2°  —  ;  left,  2°  —  ;  esophoria,  2°  ; 
no  hyperphoria.  Within  two  days  latent  esophoria  of  7°  dis- 
closed itself,  patient  meanwhile  wearing  a  full  correction  for  her 
refraction.  Her  abduction  ran  down  to  2°  and  her  adduction 
increased  to  33°.  Within  a  week  graduated  tenotomies  were 
performed  upon  both  internal  recti.  The  effect  of  these  opera- 
tions was  to  increase  the  abduction  to  8°  -\-  and  to  decrease  the 
manifest  esophoria  to  1°.  It  was  found  that  the  patient  would  not 
accept  her  full  correction  for  hypermetropia,  and  her  glass  was 
decreased  one-half  a  diopter.  The  ])hysical  condition  of  this 
patient  was  a  very  bad  one.  Her  face  was  covered  with  an 
extreme  bromide  eruption  ;  her  mental  powers  were  very  slug- 
gish ;  she  was  extremely  weak  and  required  an  attendant,  and 
was  frequently  attacked  with  paroxysms  of  uncontrollable  sob- 
bing and  nervous  excitement. 

October  30,  1893.  Since  the  last  note  this  patient  has  had 
an  attack  of  scarlet  fever,  and  her  two  children  have  also  been 
similarly  attacked.  She  has  taken  no  bromides  since  March 
12,  1893.  She  has  entirely  regained  her  normal  mental  condi- 
tion^ has  increased  twenty-eigld  powids  in  weigid  since  her  last 
visit,  and  has  had  no  epileptic  seizure  for  over  two  months. 

During  August  she  was  somewhat  irregular  in  w^earing  her 
glasses,  and  she  had  twenty-five  hysterical  seizures,  some  of 
which  seemed  epileptiform  in  type.     Since  that  time  she  has 
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worn  hev  glasses  constantly  and  no  hysterical  attacks  have 
occurred. 

November  18,  1893.  Patient  reports  that  she  has  had  no 
liysterical  or  epUeptlc  seizure  for  three  months.  She  shows: 
Vision,  \^  in  each  eye  with  her  glasses ;  adduction,  27°  ;  abduc- 
tion, 7°  ;  sursumduction,  right,  2°  ;  left,  2° ;  esophoria,  1°.  Her 
husband,  who  accompanied  her,  stated  that  he  considered  her  as 
well,  and  that  they  were  soon  to  move  to  the  West,  on  account 
of  some  new  business  connections.  A  report  (January,  1894) 
states  that  she  remains  absolutely  free  from  hysterical  or  epileptic 
seizures. 

This  case  has  not  been  seen  by  me  since  the  last  record, 
but  she  has  been  completely  cured  of  attacks  of  grand  mal. 

The  following  letter  from  her  husband  is  on  file  in  my 
records,  in  reply  to  one  of  inquiry  from  me  regarding  his  wife's 
condition : — 

July  10,  1896. 

Df:ar  Dr.  Ranney  :  I  am  very  glad  to  say  that  Mrs.  G.  has  uot  had  any 
more  of  those  dreadful  attacks,  uor,  so  far  as  I  can  see,  any  signs  of  them.  The 
last  was  in  August,  1893.     Next  month  will  make  three  years. 

You  wish  to  knowhow  her  present  health  compares  with  that  before  the 
eye-treatment.  I  do  not  know  how  to  tell  you,  as  there  is  no  comparison.  For 
four  or  five  years  before  I  took  her  to  you  she  had  been  having  attacks  or  seizures 
at  irregular  intervals, — sometimes  one  or  two  a  month,  and  at  others  oftener. 
Just  before  she  began  the  eye-treatment  she  had  them  frequently  and  violently, 
in  consequence  of  which  her  strength  was  almost  gone,  life  was  a  burden  to 
her,  and  we  had  to  keep  a  companion  with  her  all  of  the  time.  Since  November, 
1893,  we  have  had  no  companion,  and  she  has  done  her  own  house-work  almost 
continually  since  that  time.  In  other  words,  she  is  a  new  woman,  physically  and 
mentally. 

I  also  wish  to  add  that,  before  taking  her  to  you,  I  had  consulted  a  number 
of  prominent  phj'sicians.  North  and  South,  and  they  could  do  nothing  for  her. 
Their  medicines,  apparently,  did  more  harm  than  good. 

Tou  made  me  promise  to  discontinue  the  use  of  all  drugs,  which  we  did, 
simply  treating  her  eyes.  Since  that  time  she  has  used  no  medicine  nor  called  in 
a  physician,  except  for  scarlet  fever.  It  gives  me  great  pleasure  to  write  this 
letter,  only  I  feel  I  cannot  write  it  strong  enough. 

If  you  can  make  use  of  me  in  any  way  I  shall  consider  it  a  pleasure  to 
serve  you.  If  it  is  not  necessary  to  use  our  names  in  this  matter  I  should  prefer 
that  you  will  not.  However,  I  shall  be  glad  to  answer  any  letters  from  any  one 
upon  this  subject.  Sincerely  yours, 

Mr.  G. 

In  order  to  make  the  diagnosis  of  the  character  of  these 
attacks  positive  I  wrote  to  the  husband  in  October,  1896,  pro- 
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pounding-  certain  questions  to  liim  in  regard  to  them.     I  pul)lish 
here  liis  reply  in  full : — 

October  21,  1896. 

Dear  Doctor  :  I  will  take  youv  questions  iu  the  order  in  which  you  have 
asked  them,  and  try  to  give  you  replies  to  each  : — 

Did  ^Irs.  G.  ever  give  a  cry  as  her  attacks  came  on?     Xo.  ■ 

Did  she  ever  become  complete!)'  unconscious?    Yes  ;  alwaj's.  i 

Did  she  ever  bite  her  tongue?    Y"es  ;  several  times.  < 

Did  she  ever  frotli  at  the  mouth?     Y'es  ;  but  not  verj^  much. 

"Was  there  any  blood  iu  the  froth?  Y'es;  I  suppose  from  biting  her 
•tongue. 

"Was  there  contraction  of  muscles  of  arms,  legs,  and  face?  Y'es;  always 
iu  each  ;  and  her  mouth  was  always  drawn  ver}'  much  to  one  side. 

Did  she  ever  fall?  Yes,  several  times  ;  and  would  have  fallen  every  time, 
unless  she  was  caught  or  was  sitting  or  Ij'ing  down. 

Was  there  ever  lividity  of  the  face?    Yes. 

Did  she  ever  have  any  warning  of  the  attacks?  This  is  one  thing  I  could 
never  find  out.  She  has  always  had  such  a  dread  of  the  attacks  that  she  will  not 
talk  of  them.  Many  times  I  have  asked  her  this  question,  and  she  would  say 
"No"  ;  but  I  have  noticed  that,  on  the  days  that  she  would  have  the  seizures, 
she  would  be  different  than  at  other  times  ;  that  she  would  have  a  frightened, 
nervous  look  that  would  lead  me  to  suppose  that  she  had  soiue  feelings  that  made 
her  fear  an  attack.     This  is  all  the  warning  that  I  have  ever  known  of. 

She  commenced  having  the  attacks  in  February,  1889.  They  continued 
until  you  took  her  in  hand  in  February  or  ^March,  1893,  coming  at  intervals  of  a 
few  weeks  apart  all  of  this  time,  except  when  under  the  strong  influence  of 
bromide.  Y'ours,  with  sincere  respect, 

Mr.  G. 


A  letter  from  Dr.  Hedges  regarding  this  patient,  dated 
July  7,  1896,  says:  ''Mrs.  G.  moved  away  about  two  years  ago, 
since  which  time  I  have  heard  nothing  as  to  her  condition. 
Just  previous  to  leaving  she  called  upon  me  and  declared  that 
she  w^as  a  different  woman,  mentally  and  physically,  since  the 
operation  ;  that  it  seemed  to  her  as  though  she  had  been  living 
in  a  dream  for  years  past.  She  had  gained  about  thirty  pounds 
in  weight,  as  I  remember  it,  and  certainly  looked  younger  and 
better  than  I  had  ever  seen  her.  At  that  time  there  had  been 
no  return  whatever  of  the  epilepsy." 

Case  XIII. — Mrs.  W.,  aged  30  years;  married;  three  chil- 
dren. Referred  to  me,  on  April  8,  1893,  by  Prof  A.  A.  Smith, 
M.D.,  of  New  York  City. 

Family  History  :  Mother  h.ad  considerable  headache;  father 
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is  strong  and  healthy.  Xo  hereditary  tendency  toward  nervous 
diseases  or  phthisis. 

History  of  the  Case :  Urine  normaL  After  the  birth  of 
her  last  cliild  this  patient  began  to  have  epileptic  seizures  while 
residing  in  high  altitudes  in  the  West.  She  was  placed  under 
bromides,  but  the  seizures  continued  at  varying  intervals  and 
tended  to  increase  rather  than  diminish.  She  came  to  New 
York  for  medicinal  treatment,  and  was  referred  to  me  later  to 
see  if  anv  lio"ht  could  be  thrown  on  the  excitino-  causes  of  her 
attacks.  While  no  vei;y  satisfactory  record  of  the  frequency  of 
her  attacks  could  be  obtained,  the  reports  made  by  her  husband 
during  the  first  week  that  she  was  under  my  personal  observa- 
tion show  that  several  marked  epileptic  seizures  occurred  wdthin 
the  first  week.  Her  husband  also  stated  that  he  was  afraid,  on 
account  of  the  frequency  of  her  epileptic  seizures,  to  have  her 
take  her  meals  in  the  public  dining-room  of  a  hotel,  as  he  never 
felt  sure  when  they  would  not  occur.  Generally  the  seizures 
had  occurred  immediately  after  awakening  from  a  night's  sleep. 

Eye-defects :  On  the  first  visit  to  my  office  (April  8,  1893) 
this  patient  showed  emmetropia,  having  \^  vision  in  each  eye, 
under  homatropine,  and  tolerating  no  plus  glass.  Adduction, 
23°;  abduction,  6°;  sursumduction,  right,  2° — ;  left,  2°  — ; 
no  esophoria ;  no  hyperphoria.  Although  the  patient  showed 
for  two  days  no  manifest  muscular  defect,  her  low  abduction  led 
me  to  suspect  a  latent  esophoria.  The  patient  was,  therefore, 
given  a  1°  esophorial  prism  for  twenty-four  hours.  The  follow- 
ing day  she  disclosed:  Esophoria,  1.5°;  abduction,  4°  +.  Within 
ten  days  (by  the  judicious  w^ earing  of  prisms)  she  showed,  over 
a  5°  prism  :  Esophoria,  7°  ;  no  hyperphoria ;  adduction,  39°  ; 
abduction,  0 ;  and  homonymous  diplopia  whenever  a  red  glass 
was  placed  before  either  eye  without  the  prism. 

I  was  myself  somewhat  surprised  to  find,  at  the  beginning 
of  the  investigation  of  this  patient's  eyes,  an  apparent  ortho- 
phoria with  an  absolute  emmetropia.  The  serious  malady  with 
which  she  was  afflicted  and  its  persistency  (in  spite  of  medica- 
tion) led  me  naturally  to  hope  for  a  marked  refractive  error,  and 
probably,  also,  a  manifest  heterophoria.  It  took  fully  ten  days 
of  careful  observation,  in  this  case,  before  I  felt  that  I  was 
justified  in  performing  a  graduated  tenotomy  or  even  in  extend- 
ing to  the  patient  any  basis  of  hope  for  improvement  from  the 
eye-treatment. 

15 
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Treatment  and  Results:  On  April  19,  1893,  1  performed  a 
graduated  tenotomy  upon  the  right  internal  rectus.  Result, 
after  operation:  Esophoria,  1°;  no  hyperphoria;  abduction, 
10° — .  Three  days  later  this  patient  sliowed:  Esophoria,  0.5°; 
no  hyperphoria ;  adduction,  33°  ;  abduction,  8° ;  sursumduction, 
right,  2° ;  left,  2°.  Since  this  operation  no  epileptic  seizures 
have  occurred.  The  patient  was  seen,  at  intervals,  during  the 
subsequent  nine  months,  and  very  little  change  in  her  eye-tests 
has  been  observed.  At  her  last  visit  to  me,  at  that  time,  she 
stated  that  she  was,  in  her  opinion,  "  absolutely  well." 

Since  her  return  to  the  West  this  patient  has  been  entirely 
cured  (up  to  the  last  report  in  January,  1897)  of  genuine  epi- 
lepsy by  the  relief  of  eye-strain  through  one  graduated  tenotomy. 

Several  points  of  great  interest  are  illustrated  by  this 
case.  In  the  first  place,  she  had  no  error  of  focus,  either 
prior  to  or  after  the  instillation  of  atropine.  In  other  words, 
she  was  absolutely  emmetropic.  No  carping  critic  can,  there- 
fore, lay  any  stress  upon  the  exact  amount  of  benefit  tliat  must 
be  attributed  to  the  glasses  prescribed.  In  the  second  place,  the 
esophoria  was  almost  totally  latent.  Seven  degrees  were  dis- 
closed later  by  the  patient,  after  repeated  examinations.  She 
would,  therefore,  have  been  pronounced  by  many  oculists  as  free 
from  any  muscular  trouble.  In  the  third  place,  the  eyes  were 
brought  to  a  state  of  perfect  muscular  adjustment  by  one  opera- 
tion made  upon  the  the  right  internal  rectus.  In  the  fourth 
place,  no  further  latent  muscular  defect  in  the  orbit  has  ever 
been  observed.  In  the  fifth  place,  the  fits  ceased  at  once 
after  the  tenotomy,  and  have  never  returned,  although  four 
years  have  elapsed.  In  the  sixth  place,  her  physical  condition 
has  been  made  perfect  and  remained  so.  She  had  been  an 
invalid.  Finally,  she  had  "  genuine  "  epilepsy,  as  all  my  critics 
must  allow  upon  the  evidence  here  presented. 

I  quote  first  a  letter  from  the  husband,  in  answer  to  my 
written  inquiry  concerning  the  patient,  as  follows: — 

Jul}' 11,  1896. 

My  dear  Dr.  Rannet  :  Your  kind  letter  of  the  Tth  inst.  came  yesterday. 
Mrs.  W.  was  so  much  pleased  that  she  said  she  would  answer  it  herself.  She  has 
never  felt  better  or  looked  better  than  she  does  at  present.  The  only  symptom 
she  has  had  was  in  July,  189o,  on  board  of  a  steamer,  the  particulars  of  which  I 
wrote  you  shortly  afterward.  The  food  had  been  wretched,  and  for  nearly  ten 
days  she  had  got  along  by  making  tea  in  her  cabin, — lunches,  in  fact.     She  could 
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not  swallow  the  "  hash  "  prepared  on  the  boat ;  so  that  one  morning,  while  dress- 
ing, she  fell  over,  till  I  caught  her,  helped  her  on  the  bed,  and  she  simply  kept 
quiet  the  rest  of  that  day. 

[Note. — This,  in  Dr.  Smith's  opinion  and  mj'  own,  was  onlj'  a  slight  faint. 
It  was  not  convulsive,  nor  was  any  loss  of  consciousness  noted.] 

Yours  sincerely, 

Mr.  W. 

In  response  to  a  letter  to  Prof.  A.  A.  Smith,  M.D.,  asking 
him  to  write  me  concerning  the  attacks  of  this  patient,  I  received 
a  personal  call  from  him.  He  stated  at  that  interview  that,  un- 
fortunately, he  had  not  actually  seen  the  patient  in  any  of  her 
epileptic  seizures,  but  had  sent  her  to  me  for  eye-treatment,  be- 
cause he  believed  them  to  be  attacks  of  genuine  epilepsy,  and 
had  told  the  family  that  drugs  offered  no  prospect  of  any 
permanent  benefit,  in  his  opinion.  He  advised  me  to  establish 
the  actual  type  of  convulsion  that  the  patient  had,  by  propound- 
ing to  the  husband  by  letter  certain  questions  that  he  suggested. 
I  did  so,  and  these  were  the  questions  and  answers : — 

1.  In  her  attacks  did  she  lose  consciousness  completely'? 
"  Yes." 

2.  Did  she  ever  make  any  noise  or  give  any  cry  as  the 
attack  came  on '?     "Yes." 

3.  Did  she  froth  at  the  mouth  during  the  attacks'?  "Yes, 
a  little." 

4.  Was  there  ever  a  tinge  of  blood  in  the  froth  or  on  the 
pillow'?     "Yes,  but  not  always." 

5.  Was  there  anv  soreness  of  the  tono:ue  after  the  attack '? 
"I  cannot  say." 

6.  Was  there  much  convulsive  movement  of  arms  and 
legs'?     "Yes." 

This  last  report  was  followed  by  an  unexpected  visit  from 
the  patient  herself  She  was  the  picture  of  health,  and  has  had 
no  symptoms  of  her  old  malady. 

Case  XIV. — Mr.  S.,  aged  19  years;  single;  telegraph 
operator.  Referred  to  me  on  March  2,  1893,  by  Dr.  J.  B.  Hulett, 
ol  Middletown,  N.  Y. 

Family  History  :  Father  died  of  Bright's  disease.  Mother 
has  some  headache.  No  hereditary  tendencies  to  nervous  dis- 
eases so  far  as  known. 
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History  of  the  Case:  Urine  normal.  Up  to  the  10th  year 
of  age  the  patient  was  perfectly  well.  At  that  time  he  had  wliat 
was  supposed  to  be  a  fain  ting-spell.  At  12  years  of  age  the 
patient  had  his  first  severe  epileptic  seizure.  Another  followed 
in  a  few  months,  and  he  Avas  put  under  bromides.  For  nearly 
seven  years  he  took  the  bromides  constantly,  but  continued  to 
have  epileptic  seizures  at  varying  intervals.  Occasionally  he 
would  go  three  months  without  a  seizure,  but  more  often  he 
would  have  one  every  two  weeks.  For  the  past  three  months 
he  has  taken  no  bromides,  and  the  frequency  of  his  attacks  has 
not  been  materially  altered  by  their  withdrawal.  Two  weeks 
before  coming  to  me  he  had  two  severe  attacks  in  one  day. 

Eye-defects :  This  patient  had  |f  vision  in  each  eye  under 
homatropine  and  tolerated  no  plus  glass.  He  showed  on  the 
first  examination  :  Left  hyperphoria,  0.25°  ;  esophoria,  0.25° ; 
adduction,  25°;  abduction,  6°;  sursumduction,  right,  2°  ;  left, 
2°.  On  account  of  his  low  abduction,  latent  esophoria  was 
suspected.  Under  the  influence  of  a  1°  esophorial  prism, 
which  was  worn  by  the  patient  for  twenty  minutes,  he  shoAved  : 
Esophoria,  3.5°;  no  hyperphoria;  abduction,  5°.  Within 
a  few  days  he  wore  with  comfort  a  5°  esophorial  prism  and 
showed:  Esophoria,  7°;  adduction,  37°;  abduction,  2°;  no 
hyperphoria. 

Treatment  and  Residts :  On  March  17,  1893,  a  graduated 
tenotomy  was  performed  on  the  right  internal  rectus.  After 
the  operation  the  patient  showed:  No  esophoria;  abduction, 
9°.  Two  days  later  the  patient  showed :  Esophoria,  0.5°  ;  ad- 
duction, 37°  ;  abduction,  8°.  The  patient  went  home  and  re- 
sumed his  vocation,  with  instructions  to  return  after  the  lapse 
of  a  few  weeks. 

April  17,  1893.  Patient  visited  my  office  and  reported 
that  he  7ias  had  no  attacks  diirinr/  the  ixist  five  iveeks.  He 
shows :  Esophoria,  0.5° ;  no  hyperphoria ;  adduction,  38°  ; 
abduction,  6°  +  '■>  sursumduction,  right,  2°  ;  left,  2°. 

On  April  25,  1893,  this  patient  was  seized  with  an  epileptic 
attack.  During  the  fit  he  overturned  a  lamp,  which  set  fire  to 
his  clothing  and  burned  him  so  that  his  life  for  a  time  was  de- 
spaired of  On  December  2,  1893,  this  patient  reported  at  my 
office  for  further  examination  of  his  eye-defects.  He  states  that 
\\G  passed  over  six  inoidhs  without  any  epileptic  seizure.  Dur- 
mg  October,  1893,  a  slight  seizure  appeared,  but  since  then  he 
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has  been  apparently  well  and  does  not  even  have  any  of  his  old 
apprehensions  of  an  approaching  epileptic  fit.  He  discloses  no 
hyperphoria ;  esophoria,  1°  ;  adduction,  30°  ;  abduction,  7°. 

On  January  9,  1894,  the  patient  reported  that  he  had 
passed  three  months  with  no  attack,  and  only  one  epileptic 
seizure  had  occurred  in  over  nine  months. 

This  patient  was  having  an  attack  of  typical  grand  mal  on 
an  average  of  every  fourteen  days  when  I  first  saw  him.  He 
had  taken  bromides  for  seven  years.  His  eyes  were  perfectly 
normal  in  construction.  Even  under  atropine  he  showed  em- 
metropia.  He  liad  a  high  degree  of  latent  esophoria.  If 
"counter-irritation"  is  the  reason  why  graduated  tenotomies 
help  epileptics  (as  some  critics  would  lead  others  to  believe) 
this  patient  had  a  full  dose.  One  hand  was  nearly  burned  off 
by  overturning  a  lamp  while  in  a  fit,  amputations  of  fingers 
were  required,  and  his  life  was  in  peril  for  some  time.  His  con- 
dition to-day  warrants  (in  my  opinion)  the  report  of  "  decided 
amelioration "  by  eye-treatment  (see  table).  He  has  passed 
at  one  time  over  six  months  without  a  seizure,  and  has  had 
about  one-fourth  of  the  attacks  during  the  past  three  years 
and  a  half  thnt  his  previous  average  of  attacks  would  have 
ao-m-go-ated  in  the  same  time. 

Case  XY. — Mr.  P.,  aged  26  years;  single  ;  merchant. 

Family  History  :  Maternal  relatives  are  all  more  or  less 
nervous  and  most  of  them  have  eye-defects.  Father  has 
very  marked  difference  in  refraction  of  the  two  eyes  with  an 
approach  to  vertical  strabismus.  One  brother  has  had  a  few 
attacks  of  epilepsy.  One  sister  was  a  chronic  invalid  for  many 
years,  until  her  eye-defects  were  rectified  by  me. 

History  of  the  Case :  This  patient's  first  attack  occurred  in 
1883,  and  he  has  had  them  at  irregular  intervals  ever  since. 
Tiiey  occur  always  at  night.  He  usually  bites  his  tongue 
during  the  attack.  This  is  often  the  only  way  that  he  knows 
he  has  had  an  attack,  as  he  finds  a  little  blood  on  the  pillow. 
During  the  ixist  year  lie  has  had  six  severe  epileptic  seizures. 
He  has  taken  bromides  during  the  past  few  years  without  any 
apparent  influence  upon  his  attacks. 

He  has  been  troubled  all  his  life  with  the  most  obstinate 
form  of  chronic  constipation,  for  Avhich  he  has  taken  cathartics 
regularly  every  night    at    the    advice    of   different  physicians. 
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This  finally  produced  piles  so  badly  that  several  operations 
were  necessary  for  their  removal.  He  has  always  noticed  that 
he  is  more  liable  to  have  an  attack  when  he  is  troubled  the 
most  with  constipation. 

He  has  consulted  several  prominent  neurologists,  all  of 
whom  have  told  him  that  his  attacks  were  genuine  epilepsy 
and  incurable  except  by  bromides.  His  mother  finally  became 
discouraged  with  the  negative  results  of  the  bromide  treatment 
and  brought  him  to  me  for  diagnosis  and  treatment  on  September 
7,  1892. 

Eye-defects:  At  the  first  visit  this  patient  showed  the 
following  eye-tests :  Vision  under  homatropine  |-|  in  each 
eye  ;  slightly  improved  by  +  0.50''-  (axis,  90°)  ;  no  hyperphoria; 
esophoria,  2° ;  adduction,  23°  ;  abduction,  5° ;  sursumduction, 
right,  2°  +  ;  left,  2°  +•  Within  a  week,  while  wearing  a  5° 
esophorial  prism,  he  showed  :  Esophoria,  7°  ;  no  abduction  ;  ad- 
duction, 35°.  Unconquerable  homonymous  diplopia  when  the 
prisms  were  removed.  Later  he  disclosed  a  very  high  degree 
of  latent  esophoria. 

Treatment  and  Residts :  Three  graduated  tenotomies  were 
performed, — two  on  the  right  and  one  on  the  left  internal  rectus. 
The  latent  esophoria  was  developed  by  the  judicious  use  of 
prisms  before  each  operation.  The  last  operation  was  performed 
on  November  18,  1892. 

Since  that  time  the  patient  has  been  seen  at  frequent 
intervals  and  his  eye-muscles  carefully  tested ;  but  he  shows  a 
condition  of  practical  orthophoria.  His  tests  at  his  last  visit, 
September  14,  1893,  were:  No  esophoria;  no  hyperphoria; 
adduction,  45°;  abduction,  8° — ;  sursumduction,  right,  2°  +  ; 
left,  2°  +. 

The  patient  had  an  epileptic  seizure  the  day  after  the  first 
examination  of  his  eyes,  and  another  light  attack  in  January, 
1893.  For  months  he  had  no  epileptic  attach  of  any  kind  and 
reported  that  he  had  a  movement  of  the  bowels  every  day 
regularly  without  cathartics,  had  abandoned  all  drugs  for  that 
purpose,  had  gained  very  markedly  in  weight,  and  considered 
himself  perfectly  well.  He  has  taken  no  bromide  salts  since 
his  first  visit  to  my  ofiice.  On  December  1,  1893,  this  patient 
had  an  epileptic  seizure  that  was  quite  severe,  followed  by 
vomiting.  I  am  informed  that  he  had  been  exercising  violently 
each  day  for  some  months  and  had  lately  been  taking  codliver- 
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oil  without  my  knowledge.     That  seemed  to  cause  a  gastric 
derangement. 

This  patient  has  been  practically  cured  of  epilepsy.  He 
is  rather  hard  to  control,  and  does  not  follow  instructions  as  to 
regularity  of  habit,  eating,  sleeping,  and  exercise.  He  keeps 
very  late  hours  at  times,  is  entered  often  in  trial  contests  of  skill 
of  a  violent  athletic  kind,  eats  irregularly  and  too  heartily  of 
rich  foods,  and  in  many  other  ways  brings  about  an  occasional 
gastric  upset  and  a  very  rare  epileptic  seizure  by  his  own  acts. 
If  he  lived  a  regular  life,  I  believe  he  would  never  have  an  epi- 
leptic seizure.  Furthermore,  he  uses  his  eyes  constantly,  as  a 
book-keeper,  during  business-hours. 

Case  XVI. — Mr.  H.,  aged  18  years ;  referred  to  me  by  Dr. 
C.  E.  Stephens,  of  Syracuse,  X.  Y.,  on  March  23,  1893. 

Family  History :  No  hereditary  tendencies  to  nervous  dis- 
eases, so  far  as  is  known. 

History  of  the  Case :  Patient  has  been  afflicted  with  attacks 
of  petit  mal  for  a  number  of  years,  and  for  the  past  few  years 
has  had  numerous  attacks  of  grand  mal.  Bromides  were  tried, 
but  had  no  marked  influence  upon  the  attacks.  When  he  came 
to  me  for  examination  he  was  averaging  one  attack  of  grand 
mal  a  month,  and  from  two  to  fifteen  attacks  of  petit  mal  a 
day.  These  attacks  of  petit  mal  were  described  by  him  as 
"  v/hirling  attacks,"  in  which  objects  appeared  to  dance  before 
his  eyes,  whether  open  or  shut,  in  various  fantastic  forms.  A 
number  of  these  seizures  were  observed  in  the  oflice  and  found 
to  be  genuine  attacks  of  petit  mal.  His  conversation  would 
be  abruptly  stopped ;  his  head  would  turn  slightly  to  the  left 
with  some  twitching  of  the  mouth  ;  he  would  mutter  a  few 
incoherent  words,  rub  his  eyes,  and  in  a  minute  or  two  return 
to  his  former  condition  of  mind.  He  is  very  sluggish  mentally, 
but  perfectly  rational.  The  whole  aspect  of  the  patient  was 
that  ot  a  person  who  was  somewhat  defective  mentally.  His 
movements  were  slow  and  he  had  a  peculiar  drawling  articu- 
lation. 

Eye-defects :  The  eye-conditions  of  this  patient  were  par- 
ticularly difficult  to  solve.  It  seemed  almost  impossible  to  get 
any  satisfactory  tests  either  for  refraction  or  heterophoria. 
Patient  had  marked  divergent  strabismus,  and  before  atropine 
was  used  his  vision  was  only  f^  —  and  could  not  be  improved. 
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Under  full  atropine  his  vision  was  made  |-^  —  by  +  2.50*  in 
the  right  eye  and  +  l-OO"  in  the  left  eye.  No  accurate  mus- 
cular tests  could  be  obtained,  as  the  patient  could  not  be  made 
to  see  two  images  even  with  a  red  glass.  He  was  very  slow  in 
speech  and  had  several  "  whirling  "  attacks  during  the  tests. 
An  ophthalmoscopic  examination  showed  no  abnormal  condition 
of  the  retina. 

Treatment  and  Results :  A  full  correction  was  given  for  his 
hypermetropia,  and  atropine  used  until  he  would  tolerate  it. 
Free  graduated  tenotomies  were  performed  upon  both  external 
recti.  After  the  operations  patient  showed  very  little  lateral 
jump  on  exclusion,  but  apparently  some  vertical  jump  for  right 
hyperphoria.  He  was  sent  home  with  instructions  to  keep  up 
the  use  of  atropine  and  report  weekly. 

October  25,  1893.  Up  to  this  date  the  patient  has  had  but 
two  attacks  of  grand  mal  since  March  last,  having  gone  at  one 
time  four  months  without  an  attack.  The  patient  seems  to  think 
that  his  attacks  of  petit  mal,  or  "  whirling  attacks,"  have  been 
much  less  frequent.  It  is  still  impossible  to  obtain  any  accurate 
muscular  tests,  as  the  patient  does  not  seem  to  have  binocular 
vision.  He  uses  either  eye  at  will,  but  seems  unable  to  see  with 
both  eyes  at  once.  His  face  indicates  a  right  hyperphoria  and 
he  has  a  slight  vertical  jump  on  exclusion.  A  2°  right  hyper- 
phorial  prism  was  combined  with  his  distance  glasses  and  the 
patient  sent  home  for  a  few  months.  Tlie  inability  to  get  any 
muscular  tests  makes  this  case  a  very  difficult  one  and  leaves 
me  in  doubt  as  to  what  his  future  treatment  will  be. 

This  case,  in  justice  to  myself,  sliould  be  excluded  from  the 
list  of  reflex  epilepsies,  as  he  is  one  of  organic  brain  disease. 
Furthermore,  he  was  under  treatment  but  a  short  time,  and  no 
satisfactory  eye-tests  were  ever  obtained,  as  his  mental  powers 
were  too  much  impaired  to  make  his  tests  reliable.  He  is 
reported  by  me  as  "  unimproved." 

Case  XVH. — Miss  F.,  aged  17  years.  Referred  to  me  on 
December  28,  1891. 

Family  History :  Mother  has  hypermetropia,  astigmatism, 
and  esophoria.  No  hereditary  tendency  to  nervous  diseases  so 
far  as  known. 

History  of  the  Case:  When  7  years  old  the  patient  had 
three  convulsions  within-  six  months.     From  that  time  she  had 
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no  attacks  until  February,  1891,  when  she  had  another.  Since 
then  she  has  had  one  in  April,  one  in  September,  and  one  in 
December,  These  attacks  occur  at  the  menstrual  period  and 
are  always  accompanied  by  nausea.  She  has  been  examined  by 
several  physicians  and  no  organic  disease  found. 

Eye-defects :  Patient  had  ff  —  vision  under  atropine  and 
would  tolerate  no  +  glass.  Her  muscular  tests  on  the  first 
visit  to  the  office  were:  Adduction,  25°;  abduction,  8° — ;  sur- 
sumduction,  right,  2° ;  left,  2°  ;  no  hyperphoria ;  esophoria,  3°. 
Within  the  next  three  Aveeks,  after  wearing  prisms  for  the 
manifest  esophoria  (which  were  slowly  increased  in  strength), 
she  showed,  with  a  4°  esophorial  prism  :  Esophoria,  5°  ;  no 
hyperphoria;  adduction,  33°;  abduction,  5° — .  In  accommo- 
dation :  Esophoria,  10°. 

Treatment  and  Results:  A  graduated  tenotomy  was  per- 
formed on  the  right  internal  rectus  with  an  immediate  result 
of:  Exophoria,  0.25°  ;  abduction,  10°.  Six  days  later  she 
showed:  Adduction,  32°;  abduction,  8°;  no  hyperphoria;  no 
exophoria.  Daring  the  next  three  months  the  patient  was  seen 
very  frequently,  and  prisms  were  tried  for  a  suspected  latent 
esophoria,  but  no  esophoria  was  discovered.  Her  tests  on  May 
3,  1892,  three  months  after  the  operation,  were:  Adduction, 
33°;  abduction,  8°;  no  hyperphoria;  esophoria,  0.5°;  in  accom- 
modation, esophoria,  4°.  The  results  of  treatment  in  this  case 
were  negative.  Slie  had  one  attack  in  February  and  another  in 
July.  At  her  last  report  she  was  having  an  attack  about  once 
in  five  months. 

This  patient  is  also  reported  in  the  table  as  unimproved, 
although  the  opportunities  for  accurate  eye-work  were  in  no 
way  hampered  for  one  year.  I  am  satisfied  tliat  some  other 
reflex  causes  existed  in  this  case  (possibly  pelvic).  Her 
epileptic  seiy-ures  were  too  infrequent  to  enable  me  to  tell 
what  clinical  results  I  was  to  expect  from  each  tenotomy. 
She  Avas  absolutely  emmetropic,  but  had  a  very  high  degree 
of  latent  esophoria.  Tliis  was  relieved  satisfactorily,  yet  her 
fits  continued. 

Case  XVIII. — Miss  J.,  aged  22  years.  Referred  to  me 
on  October  13,  1890,  by  Dr.  H.  J.  Dwinell,  of  Barton,  Vermont. 

Family  History :  Mother  has  a  high  degree  of  hyperme- 
tropia.     Father  has  marked  exophoria.     Paternal  grandfather 
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had  ptosis.  One  paternal  aunt  has  hysterical  attacks  resembling 
epilepsy.     Maternal  grandmotlier  died  of  phthisis. 

History  of  the  Case :  When  the  patient  was  a  baby  she  had 
an  eye  that  turned  down  at  times  so  that  the  pupil  could  not 
be  seen.  When  8  years  old  she  began  to  have  slight  "  fainting 
attacks, "  which  steadily  grew  more  frequent  and  of  longer  dura- 
tion. About  five  years  ago  she  began  to  have  convulsions  with 
contraction  of  arms,  legs,  and  face,  her  head  drawing  to  the 
right,  with  drooling  at  the  mouth.  She  was  at  once  put  upon 
bromides  and  only  averaged  four  severe  attacks  a  year.  At  this 
time  she  is  not  taking  bromide  and  averages  one  attack  a  month. 

Patient  has  a  severe  headache  once  a  month  and  slight 
headaches  between.  She  has  always  been  a  very  nervous  child 
and  sleeps  very  poorly.  She  complains  of  a  weak  back,  pain 
in  her  left  shoulder,  and  a  tickling  in  her  feet  and  legs  which  is 
A'ery  annoying.  Patient  is  very  moody ;  is  unable  to  do  even 
light  work  about  the  house,  and  never  goes  out  without  an 
attendant. 

Eye-defects:  At  the  first  visit  patient  showed  a  crossed 
diplopia  of  12°  and  a  vertical  diplopia  of  2°  with  a  red  glass; 
vision,  ||-  in  each  eye.  Under  atropine  vision  was  |-§-  with 
+  1.00^  Within  two  days  she  disclosed:  Right  hyperphoria, 
5°  +  ;  exophoria,  18°  ;  abduction,  20°.  The  other  muscular 
tests  could  not  be  obtained  on  account  of  the  extreme  hetero- 
phoria. 

Treatment  and  Results :  The  treatment  of  this  case  con- 
sisted solely  in  graduated  tenotomies  for  the  correction  of  the 
heterophoria.  An  operation  was  performed  upon  the  right 
superior  rectus,  the  following  day  upon  the  left  external 
rectus,  and  six  days  later  upon  the  right  external  rectus. 

Three  days  after  the  last  operation  patient  showed :  Adduc- 
tion, 25°;  abduction,  5°  — ;  sursumduction,  right,  3°;  left,  3°; 
no  hyperphoria ;  exophoria,  3°.  Patient  was  then  sent  home 
with  instructions  to  report  monthly  and  to  return  in  the  spring- 
to  complete  the  treatment. 

January  12,  1891.  Patient  reports  only  two  attacks  since 
October  17,  1890.  These  were  associated  with  menstruation. 
She  has  gained  markedly  in  weight.  The  last  attack  occurred 
on  December  12,  1890. 

March  6,  1891.  Patient's  father  states  that  she  has  had 
no  convulsion  since  December  12,  1890, — nearly  three  months. 
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She  has  momentary  flashes  about  a  week  before  menstruation. 
She  is  much  less  moody,  goes  where  she  chooses  without  an 
attendant,  and  visits  places  of  amusement  alone  and  friends  for 
a  day  at  a  time. 

April  18,  1891.  A  letter  from  her  father  says:  "  Our 
dauofhter  has  had  no  return  of  the  disease  since  last  note,— not 
even  a  symptom  or  indication  of  the  return  of  the  disease  since 
the  last  Aveek  in  February.  She  sleeps  without  that  movement 
of  the  muscles.  The  'disagreeable  smell'  which  troubled  her 
so  much  does  not  return,  and  she  is  free  from  aches  and  pains. 
No  headache.  All  this  without  one  drop  of  medicine  since  the 
1st  of  October  last." 

September  24,  1891.  Patient  returned  to-day  for  further 
treatment.  She  reports  that  only  five  severe  attacks  have 
occurred  since  last  October,  the  final  one  being  on  August  25th. 
She  has  had  a  number  of  attacks  of  petit  mal  since  last  attack 
of  grand  mal.  Patient  shows:  Adduction,  23°;  abduction,  6°; 
sursumduction,  right,  2° ;  left,  2° ;  right  hyperphoria,  0.25° ; 
exophoria,  2°. 

A  full  correction  of  her  hypermetropia  (+  1.00*)  was 
given  for  constant  wear  and  her  muscles  exercised  with  prisms. 
In  five  days  slie  showed  :  Adduction,  28°  ;  abduction,  6°  ;  sur- 
sumduction, right,  2°;  left,  2°;  no  hyperphoria;  no  exophoria. 

November  23,  1891.  A  letter  from  her  father  says:  "Our 
daushter  is  doino-  finelv;  onlv  one  attack  or  convulsion  since 
last  August.  Her  general  health  is  much  better  than  when  in 
New  York.  She  works  every  day  and  has  commenced  to  prac- 
tice on  the  piano.  We  can  see  a  great  improvement  from  what 
she  was  before  vou  saw  her  the  first  time." 

Marcli  12,'  1893.  The  father  states,  in  a  letter:  "My 
daughter  is  much  improved  since  our  visit  to  you  in  the  fall  of 
1890,  and,  since  October,  1891,  she  has  had  hut  three  convul- 
sions, and  these  not  as  severe  as  tliose  she  liad  before  you  saw 
her." 

I  have  quoted  several  extracts  from  some  of  his  letters  in 
my  reports  of  this  case  up  to  February,  189J:.  She  went  at 
one  time  eiohteen  months  with  onlv  three  light  attacks ;  had 
resumed  practice  on  the  piano  ;  required  no  attendant,  as  she 
once  did  ;  went  to  places  of  amusement,  as  did  her  friends ;  and 
was  actively  employed  in  house-work  during  the  day.  Her  gen- 
eral health  had  been  almost  completely  restored. 
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Daring  1894  this  patient  had  a  luimher  of  convulsions, 
and  in  March,  1895,  was  again  brought  to  Xew  York.  She 
disclosed  again  a  large  amount  of  exophoria,  and  another  tenot- 
omy was  performed  upon  the  right  external  rectus.  This  did 
not  entirely  relieve  the  exophoria,  and  a  2°  exophorial  prism  was 
conbined  with  the  spherical  glass  in  each  eye.  She  was  then 
sent  home  with  instructions  to  return  in  tiie  Ml  for  further 
treatment.  As  she  continued  to  have  an  occasional  convulsion 
after  the  last  operation,  her  parents  lost  their  hope  of  a  cure  and 
abandoned  treatment.  Since  that  date  no  report  has  been 
received  from  her  and  I  suppose  she  continues  to  have  an  occa- 
sional attack.  This  case  gave  promise  of  being  a  most  favor- 
able one,  if  treatment  had  been  continued  until  all  heterophoria 
was  removed ;  and  it  was  with  great  regret  that  I  saw  the  treat- 
ment stopped  when  so  near  completion.  The  final  results  of 
eye-treatment  in  this  case  I  do  not  regard  as  yet  established, 
but  enough  benefit  has  already  been  gained  to  make  an  impres- 
sion upon  every  one  who  had  seen  her  often  in  the  past. 

It  should  be  remembered  by  the  reader  that,  when  this 
patient  came  to  me,  she  showed  both  crossed  and  vertical  diplo- 
pia, accompanied  by  severe  attacks  of  grand  mal  and  marked 
evidences  of  the  poisonous  effects  of  the  bromide  treatment. 
Her  father  came  at  the  same  time  (witli  almost  identical  eve- 
tests)  as  a  terrible  sufferer  from  headaches.  He  was  completely 
cured  by  tenotomies  and  has  remained  well  up  to  our  last 
records  of  his  case.  The  treatment  of  this  case  was  never  com- 
pleted to  my  satisfaction.  It  was  a  very  difficult  eye-problem 
to  handle,  and  long  intervals  of  rest  between  each  operative 
step  were  deemed  b}'  me  to  be  the  safest  way  to  establish  a 
perfect  adjustment.  The  ftither  seemed  to  fail  to  appreciate 
the  time  and  skill  required  to  do  this  work,  and  ceased  to 
follow  up  the  eye-treatment  (after  an  exhibition  of  pique  on  his 
part). 

Case  XIX. — Miss  D.,  ao-ed  12  years.  Referred  to  me  by 
Dr.  T.  J.  Martin,  of  Buffalo,^X.  Y.,  on  March  15,  1893. 

Family  Histor//  :  Xo  hereditary  tendencies  to  nervous  dis- 
ease, so  far  as  known. 

History  of  the  Case  :  This  patient  had  her  first  attack  while 
teething,  her  second  when  3  years  old,  her  third  when  6  years 
old,  and  her  fourth  when  10  vears  old.     In  1891  slie  be<ian  to 
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have  attacks  every  six  weeks  and  was  put  on  bromides.  She 
then  went  eighteen  months  without  an  attack,  and  bromides 
were  stopped,  as  the  attending  physician  deemed  it  wise  to 
discontinue  them. 

During  the  three  months  prior  to  lier  first  visit  to  me  she 
had  four  severe  attacks  of  typical  epilepsy.  She  is  otherwise  a 
strong,  well-developed,  liealthy  child. 

Eye-defects  :  Under  atropine  patient  showed :  O.  D.,  + 
2.75®;  O.  S.,  +3.25®;  adduction,  25°;  abduction,  6°;  sursum- 
duction,  right,  2° ;  left,  2° ;  no  hyperphoria ;  esophoria,  2°. 
Within  a  few  hours,  under  tlie  influence  of  esophorial  prisms, 
she  showed :  Esophoria,  7.5°  ;  abduction,  2°. 

Treatment  and  Residts  :  The  foUowino-  o-lasses  were  aiven 
for  constant  wear,  with  instructions  to  use  atropine  if  cihary 
spasm  sliould  occur:  O.  D.,  +  2.00®;  O.  S.,  +  2.50®.  Gradu- 
ated tenotomies  were  performed  upon  botli  interni  within  a 
week  and  the  patient  sent  home  for  a  few  weeks. 

May  5th.  Six  weeks  after  the  operation  the  patient  re- 
turned for  further  treatment  and  her  tests  were :  Adduction, 
26°;  abduction,  8°;  sursumduction,  right,  2°;  left,  2°;  no 
hyperphoria;  esophoria,  0.25°.  Her  father  reports  that  she  has 
had  but  one  attack  (April  25th),  which  was  lighter  than  usual. 
Nothing  was  done  at  this  visit  except  to  exercise  her  muscles 
with  prisms. 

Xovember  27th.  Patient's  mother  reports  that  she  has  had 
five  attacks  since  last  April  (a  period  of  over  seven  months)  ; 
that  the  attacks  have  been  lighter,  and  the  interval  between 
attacks  much  longer,  than  prior  to  the  eye-treatment. 

As  she  seemed  to  tolerate  a  stronger  spherical  glass,  she  was 
given  O.  U.,  +  2.50®;  O.  S.,  +  3.00®;  for  constant  wear.  Her 
muscular  tests  were :  Adduction,  25°  ;  abduction,  8° ;  sursum- 
duction, right,  3°  ;  left,  3°  ;  no  hyperphoria  ;  no  exophoria. 

For  about  two  years  I  have  "not  seen  tliis  child,  and  the 
eye-treatment  has  been  only  partially  carried  out.  She  has 
passed  some  quite  long  periods  without  attacks  since  she  was 
first  seen  by  me,  but  of  late  has  had  epileptic  seizures  more  fre- 
quently than  before.  Her  physician  and  parents  attribute  their 
increase  to  the  approach  of  menstruation  and  to  overloading  her 
stomach.  I  have  reason  to  believe  that  a  completion  of  the 
eye- work  would  lead  to  still  better  results  than  have  thus  far 
been  obtained. 
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Case  XX.— Miss  D.,  aged  30  ;  bank-clerk.  Referred  to 
me  on  June  15,  1893,  by  Dr.  Ckra  E.  Gary,  of  Boston,  Mass. 

Family  History :  Mother  has  had  violent  sick  headaches. 
Father  has  been  a  victim  to  "blind  "  headaches  and  eye-trouble. 
Headaches  are  very  common  in  maternal  ancestry.  One  brother 
and  two  sisters  died  at  2  years  of  age. — one  from  "  water  on 
the  brain,"  one  from  meningitis,  and  one  in  convulsions. 

History  of  the  Case :  From  two  to  three  years  of  age  the 
patient  "  has  always  had  something  the  matter  with  her 
stomach."  When  13  years  old  she  began  to  have  severe  sick 
headaches,  and  these  have  continued  ever  since.  Menstruation 
began  at  18  years  of  age.  Two  years  later,  during  menstrua- 
tion, she  had  her  first  epileptic  seizure,  and  during  the  next  five 
years  she  had  four  severe  attacks. 

Five  years  ago  she  had  two  attacks  in  one  day,  and  was  put 
on  bromides,  which  she  continued  to  take  up  to  October,  1892. 
During  these  five  years  she  had  ten  severe  attacks,  the  interval 
between  attacks  varying  from  two  months  to  a  year. 

Since  the  stoppage  of  bromides  she  has  had  two  attacks, — 
one  in  March  and  the  last  one  in  April.  All  of  her  attacks  are 
accompanied  by  a  total  loss  of  consciousness,  rigidity,  frothing 
of  mouth,  slight  contraction  of  muscles,  and  no  aura. 

Eye-defects  :  Under  homatropine  the  patient  showed  :  Hy- 
permetropia,  +1.50';  adduction,  37°;  abduction,  5°;  sursum- 
duction,  right,  3°  ;  left,  3° ;  no  hyperphoria  ;  esophoria,  9°. 
After  wearing  a  4°  esophorial  prism  for  twenty-four  hours  her 
esophoria  was  12°,  her  abduction  dropped  to  3°,  and  she  had 
homonymous  diplopia  with  the  red  glass. 

Treatment  and  Results :  As  the  patient  was  able  to  remain 
in  New  York  but  three  days,  she  was  given  +  1.00*  3  2°  prism, 
base  out,  in  each  eye  for  constant  wear,  and  was  instructed  to 
return  as  soon  as  possible  for  operation. 

October  9,  1893.  Patient  returned  to-day  for  further  treat- 
ment. She  shows  esophoria  of  11°  and  abduction  of  2° — . 
^A  ithin  a  few  days  graduated  tenotomies  were  performed  upon 
both  internal  recti,  and  the  prisms  were  removed  from  her 
glasses.  Directly  after  the  last  operation  she  showed:  Esophoria, 
2°  ;  abduction,  8°.  One  week  later  her  tests  were:  Adduction, 
38°  ;  abduction,  6°  ;  no  hyperphoria  ;  esophoria,  2.5°. 

November  14,  1893.     Patient  writes  that  she  has  had  no 
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epileptic  seizures  since  last  April  (a  period  of  over  seven  months), 
and  has  been  doing  her  work  at  the  bank  regularly. 

This  patient  has  been  completely  cured  of  her  epileptic 
seizures. 

She  had  "  genuine  "  attacks  of  grand  nial,  with  frothing  at 
mouth,  total  loss  of  consciousness,  and  rigidity,  followed  by  clonic 
spasms  of  arms  and  legs.  She  did  not  always  bite  her  tongue, 
and  she  had  no  special  aura.  She  had  taken  various  combi- 
nations of  bromides  for  five  years.  In  spite  of  large  doses,  she 
had  ten  severe  convulsions  during  that  period ;  and  after  stop- 
ping the  bromides  she  had  two  severe  fits  within  the  space  of 
two  months.  From  the  first  visit  to  my  office  up  to  the  present 
time  she  has  not  had  a  single  convulsion  or  any  symptoms  of 
one.  In  answer  to  a  letter  of  inquiry  from  me  she  writes  as 
follows : — 

July  12,  1896. 

Dear  Dr.  Ranney  :  If  all  had  not  been  well  with  me,  I  thiuk  you  would 
have  heard.  I  am  very  glad  to  be  able  to  say  that  I  have  never  had  a  return  of 
the  old  trouble,  and  only  one  sick  headache  in  all  the  time  since  you  operated 
upon  my  eyes. 

It  is  such  a  comfort  to  be  free  from  these  lesser  ills,  and,  for  the  greater 
one  that  hung  over  me  for  so  long  a  time,  no  one  can  tell  what  a  feeling  of  thank- 
fulness there  is,  except  one  who  has  had  the  trouble  and  been  freed. 

I  have  been  to  the  phj^siciau  who  first  had  charge  of  my  case  to  tell  him  of 
the  success  of  your  treatment,  hoping  that  others  might  be  helped  who  came 
under  his  care. 

The  time  has  been  so  long  now  I  feel  that  I  niaj^  call  it  a  cure,  although  I 
hardly  dare  do  so.     Am  I  right  ? 

Very  truly  yours. 

Miss  D. 

No  letter  has  thus  far  been  received  from  Dr.  Gary  in  reply 
to  one  sent  to  her  former  address,  but  the  letter  from  the  patient 
tells  its  own  remarkable  story  in  a  very  simple  and  direct  way. 
This  patient  has  used  her  eyes  constantly  as  a  book-keeper. 

Case  XXI. — Mr.  T,,  aged  22  years ;  married  ;  photog- 
rapher. Referred  to  me  on  February  17,  1892,  by  Dr.  Elmer 
Small,  of  Belfast,  Me. 

Family  History :  The  father  has  severe  sick  headaches  and 
"  dizzy  spells."  Mother  and  two  brothers  are  perfectly  well. 
One  paternal  aunt  has  severe  sick  headaches.  One  paternal 
uncle  has  nervous  prostration. 
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Historij  of  the  Case:  Patient  was  a  very  strong  child,  but 
had  momentary  attacks  of  unconsciousness.  When  12  years 
old  lie  had  his  first  typical  epileptic  seizure,  with  the  epileptic 
cry,  loss  of  consciousness,  violent  convulsive  movements,  and 
frothing  at  the  mouth.  He  was  at  once  put  under  bromides, 
and  they  have  been  kept  up  ever  since.  He  averages  about  six 
severe  seizures  a  year ;  the  shortest  interval  between  attacks 
has  been  two  weeks  and  the  longest  nine  months.  During  the 
past  year  he  has  also  had  several  slight  attacks  of  unconscious- 
ness, lasting  only  a  few  seconds.  Patient  has  always  had  some 
difficulty  in  using  his  eyes,  and  three  years  ago  consulted  Dr. 
E.  E.  Holt,  of  Portland,  Maine.  Dr.  Holt  prescribed  myopic 
cylinders,  and  cut  both  internal  recti. 

Eye-defects :  Under  atropine  patient  showed:  +  0.50  3  + 
O.oO''  (axis,  90°)  in  each  eye;  adduction,  40°;  abduction,  6°; 
sursumduction,  right,  2°  — ;  left,  2°  — ;  no  hyperphoria;  eso- 
phoria,  2°.  Within  a  week,  by  the  use  of  esophorial  prisms,  the 
patient  showed,  while  wearing  5°  of  prism  :  Esophoria,  7° ;  ad- 
duction, 60°  ;  abduction,  1°. 

Treatment  and  Residts :  Patient  was  given  hypermetropic 
cylinders  (+  0.50*^  ;  axis,  90°)  for  constant  wear.  Later  on 
this  was  increased  to  a  full  atropine  correction.  A  graduated 
tenotomy  was  performed  on  the  left  internal  rectus,  and  five 
days  after  the  operation  he  showed:  Adduction,  56°;  abduction, 
8°  —  ;  no  hyperphoria  ;  esophoria,  1°.  Since  the  last  operation 
the  patient  has  been  seen  at  frequent  intervals,  and  prisms  have 
been  given  several  times  for  suspected  latent  esophoria ;  but  he 
has  iiever  manifested  clearly  any  esophoria,  and  the  prisms  have 
been  removed.  His  last  test  on  September  25,  1893,  showed: 
Adduction,  50° ;  abduction,  7°  -{- \  no  hyperphoria;  esophoria, 
0.5°.  All  bromides  Avere  stopped  from  the  time  of  his  first  visit 
(February,  1892).  During  the  first  year  he  had  fourteen  at- 
tacks ;  but  they  have  been  steadily  decreasing  in  number,  so 
that  for  the  past  year  he  has  had  only  six  attacks.  This  is  the 
exact  number  that  he  had  when  under  heavy  doses  of  the  bro- 
mide salts.  The  physical  condition  of  .tliis  patient  has  improved 
greatly  since  the  bromides  have  been  \Aithdrawn. 

In  actual  number  I  do  not  think  the  attacks  have  been 
very  markedly  decreased  since  the  last  note  (1894),  although 
the  physical  condition  of  the  patient  had  improved  to  a  remark- 
able degree  when  1  last  saw  him.     Suspecting  that  an  old  injury 
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to  his  head  might  be  a  cause  of  his  epileptic  seizures,  I  sent 
him  to  Dr.  Robert  F.  Weir  with  the  folloAviiig  note : — 

March  13,  1895. 
My  dear  Dr.  Weir  :  The  bearer,  Mr.  T.,  is  an  epileptic.     The  rectification 
of  his  eye-muscles  has  done  him  much  good,  but  has  not  arrested  his  seizures  in 
toto. 

He  gives  a  curious  history  of  a  fall  upon  his  head  prior  to  the  epileptic 
attacks,  and  has  come  from  Maine  to  see  if  trephining  would  help  him. 

I  would  appreciate  a  written  opinion  from  you  as  to  what  j'ou  would 
advise  ;  and,  should  you  choose  to  act,  I  would  intrust  him  to  your  care. 

Cordially  yours, 

A.  L.  Rax  NET. 

To  this  letter  Dr.  Weir  sent  me  the  following  reply : — 

Dear  Doctor  :  This  patient  cannot  describe  his  fits  sufficiently  in  detail 
to  attempt  any  localization,  and  the  point  of  supposed  trauma  is  too  indefinite 
for  action.  He  should,  in  my  judgment,  be  seen  in  several  fits  and  the  sequence 
of  muscular  invasion  noted  down.  I  may,  however,  say  that,  unless  thus  posi- 
tively localized,  trephining  will  do  but  little  good  ;  and  even  when  localized  and 
treated  surgically  the  improvement  is  a  dubious  one. 

Yours  most  truly, 

R.  F.  Weir. 

Case  XXII. — Miss  R.,  aged  22  years.  Referred  to  me  on 
October  24,  1893. 

Family  History :  Mother  and  two  maternal  aunts  died  of 
phthisis.  Father  has  chorea  and  has  had  tenotomies  performed 
on  one  internal  rectus  for  esophoria.  Chorea  for  at  least  four 
generations  on  the  paternal  side.  Paternal  grandmother  and 
one  great  uncle  committed  suicide.  Several  cases  of  insanity 
among  the  paternal  ancestors. 

History  of  the  Case :  When  the  patient  was  only  a  day 
old  she  was  given  an  overdose  of  morphine.  This  caused  con- 
vulsions, wliich  lasted  for  several  days.  This  child  again  had 
one  convulsion  during  her  second  summer  while  teething,  and 
not  long  afterward  her  eyes  became  markedly  crossed.  When  5 
or  6  weeks  old  tenotomies  were  performed  upon  both  interni 
by  the  old-fashioned  method,  for  the  correction  of  this  defect. 
Although  nervous  and  irritable,  she  grew  large  and  apparently 
well,  developing  early.  In  her  thirteenth  year  she  began  to 
have   "  attacks   of  sickness   at   the    stomach,   or   perhaps   sour 
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risings."  These  continued  to  increase  in  frequency,  and  four 
vears  ago  slie  was  placed  in  care  of  a  physician,  who  pro- 
nounced them  attacks  of  petit  mal.  During  the  past  four  years 
tlie  spasms  liave  changed  in  character  and  become  extremely 
frequent.  The  patient  is  very  regular  in  her  menstruation,  but 
sufters  from  very  annoying  chronic  constipation. 

Eye-defects :  At  the  first  visit  patient  showed  :  Vision,  O. 
D.,  1^  —  ;  O.  S.,  "I^  —  ,  not  improved  by  any  glass  ;  left  hyper- 
phoria, 5°  ;  esophoria,  7°  to  15°  ;  extreme  nystagmus  when  either 
eve  is  covered,  but  only  noticeable  at  times  when  using  both 
eyes.  Her  left  eye  rolled  up  very  markedly  when  covered,  and 
putting  a  red  glass  or  the  Maddox  rod  before  either  eye  caused 
such  marked  nystagmus  that  those  tests  were  impossible.  1  was 
also  unable  to  determine  the  strengtli  of  her  ocular  muscles. 

A  4°  left  hyperphorial  prism  was  given  and  in  thirty  min- 
utes she  showed  left  hyperphoria  of  9°.  Under  homatropine 
her  vision  in  either  eye  was  made  -||^  —  by  +  l•25^  Binocular 
vision,  II  — . 

Treatment  and  Results  :  The  treatment  consisted  in  the 
correction  of  her  hypermetropia  by  glasses  (+  1.00®)  to  be 
worn  constantly,  and  a  graduated  tenotomy  upon  the  left  supe- 
rior rectus.  Immediately  after  the  operation  she  showed  3°  of 
left  hyperphoria.  Ten  days  after  the  operation  she  showed : 
Left  hyperphoria,  1°;  esophoria,  10°  to  14°;  and  the  eye  did 
not  roll  up  when  covered.  She  was  then  sent  home  with  in- 
structions to  report  monthly  and  return  later  for  treatment. 

November  13,  1893.  A  letter  from  her  father  states  that 
she  has  had  six  attacks  of  petit  mal  during  the  past  sixteen 
days.     This  is  somewhat  less  than  prior  to  the  tenotomy. 

The  treatment  of  this  case  can  hardly  be  considered  as 
more  than  begun.  The  heterophoria  is  so  extreme  that,  until 
further  work  is  done  upon  the  eye-muscles,  the  nystagmus  and 
the  nervous  symptoms  will  undoubtedly  persist. 

The  extreme  difficulties  in  the  treatment  of  such  a  case, 
when  the  eyes  had  already  been  operated  upon  years  ago  and 
after  nystagmus  had  set  in,  must  be  recognized  by  all  who  have 
had  any  experience  in  the  treatment  of  eye-muscles.  I  saw  this 
case  last  week.  She  has  fewer  petit-mal  attacks  each  month 
than  w'hen  my  w^ork  was  commenced  upon  her  eyes,  and  an 
almost  total  arrest  of  the  nystagmus  so  long  as  the  right  eye  is 
not  covered.     She  shows  still  some  tendency  toward  esophoria 
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and  left  hyperphoria.  She  is  now  wearing  prisms  because  I 
have  felt  a  hesitancy  in  doing  any  tenotomies  upon  this  patient 
without  long  intervals  of  rest  between  each  step.  I  have  re- 
ported this  case  as  one  of  "  decided  amelioration  "  in  the  table 
that  follows. 

Case  XXIII. — Mr.  M.,  aged  31  years;  single;  clergyman. 
Referred  to  me  on  October  21,  1893,  by  Dr.  A.  A.  Smith,  of 
New  York. 

Family  History :  Motlier  had  severe  neuralgia.  Father 
and  three  brothers  are  all  living  and  well.  Maternal  aunt  had 
epilepsy.     One  case  of  insanity  in  ancestry. 

History  of  the  Case:  Patient  was  well  and  strong  up  to  18 
years  of  age,  when  he  had  a  "  fainting  attack."  At  2-1,  while 
in  college,  he  had  his  first  regular  epileptic  seizure,  during  a 
class-rush,  after  a  hard  night's  work.  A  few  weeks  later  he  had 
a  second  attack  in  presence  of  a  doctor  on  a  train.  He  fell  with 
the  epileptic  cry,  had  marked  convulsive  movements,  frothed  at 
the  mouth,  was  unconscious  for  twenty  minutes,  and  very  sleepy 
for  hours  afterward.  At  that  time  he  was  put  on  heavy  doses 
of  bromide  and  has  kept  it  up  pretty  constantly  ever  since. 

Three  years  ago  he  had  attacks  from  one  to  three  weeks 
apart,  but  last  year  had  only  four  severe  attacks.  He  always 
has  his  attacks  in  the  morning  and  very  often  on  the  cars. 
Looking  out  of  a  car-window  always  causes  great  discomfort. 

Eye-defects :  Under  homatropine  the  patient  has  |^  vision, 
but  tolerates  a  +  0.50^  His  muscular  tests  at  the  first  visit 
were :  Adduction,  23°  ;  abduction,  4°  ;  sursumduction,  right, 
2°  — ;  left,  2°  — ;  right  hyperphoria,  a  shade ;  esophoria,  1°. 
Within  a  week,  after  wearing  esophorial  prisms,  he  showed, 
while  wearing  6°  of  prism  :  Adduction,  35° ;  no  abduction  ; 
no  hyperphoria  ;  esophoria,  7.5°.  UnconquerahJe  homonymous 
diplopia  existed  when  the  prisms  were  removed.  Later  a  very 
high  degree  of  latent  esophoria  disclosed  itself. 

Treatment  and  Results :  The  treatment  of  this  case  con- 
sisted of  three  graduated  tenotomies  on  the  internal  recti  mus- 
cles. One  on  each  internus  was  performed  within  a  week ;  and 
two  weeks  later  the  right  internus  was  again  button-holed.  Be- 
tween these  steps  the  patient  was  seen  daily ;  his  eye-muscles 
were  exercised  with  prisms,  and  prisms  were  given  as  fast  as  he 
showed  any  esophoria. 
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Five  days  after  the  last  opemtiou  he  showed :  Adduction, 
41°;  abduction,  6°  -f  ^  "o  liyperphoria ;  no  esophoria.  All 
bromides  were  stopped  on  November  (Sth. 

December  2,  1893.  Patient  reports  tliat  lie  has  had  no 
epileptic  attack.  His  eye-tests  are  the  same  as  last  noted.  He 
was  sent  home  with  instructions  to  render  a  monthly  report  for 
three  or  four  montlis.  There  was  reason  to  believe  that  some 
latent  csoplioria  still  existed,  but  I  deemed  it  wise  to  allow  the 
patient  ample  time  to  learn  to  use  his  eye-muscles  in  their 
modified  adjustment  before  I  investigated  the  suspected,  but 
entirely  latent,  heterophoria. 

On  January  3,  1894,  a  report  was  received  from  this  patient. 
He  says  :  "  I  have  been  entirely  free  from  any  epileptic  seizures, 
and  I  find  my  head  much  relieved  when  at  work.  I  can  speak 
and  write  with  a  facility  I  have  not  known  for  years." 

This  young  minister  of  the  gospel  had  typical  attacks  of 
genuine  epilepsy,  and  had  been  obliged  to  cease  his  work  as 
a  pastor.  While  in  New  York  City  to  get  professional  opinions 
reoardino-  his  case  he  was  advised  bv  one  eminent  neurologist 
to  have  his  head  trephined,  although  he  had  no  scar,  no  de- 
pression of  the  skull,  no  typical  symptoms  of  a  localized  irrita- 
tion in  the  brain,  no  circumscribed  pain  at  any  spot,  no  pa- 
ralysis, and,  in  fact,  no  indications  as  to  just  where  to  trephine 
or  for  what.  This  the  neurologist  who  advised  operation 
acknowledged. 

At  my  request  Professor  Robert  F.  Weir.  M.D..  examined  | 
him  to  determine  if  he  found  any  indication  for  trephining-,  and 
decided  most  positively  that  no  indications  existed  for  so  danger- 
ous a  procedure.  The  patient  disclosed  a  high  degree  of  eso- 
phoria and  was  treated  by  me  at  irregular  periods  during  1894. 
Since  then  he  has  been  too  far  away  from  me  and  too  busy  in 
his  profession  to  follow  up  the  eye-treatment  as  he  should  have 
done.  He  has  been  greatly  improved  in  his  general  health  and 
is  now  busy  in  his  calling.  In  the  frequency  of  his  epileptic 
seizures  he  has  been  markedly  benefited  (according  to  the  last 
report).  He  has  not  yet  been  cured  of  his  epilepsy,  nor  is  the 
maladjustment  of  his  eyes  yet  perfectly  corrected. 

Case  XXIV. — Master  P.,  aged  9  years.  Referred  to  me 
on  January  7,  1889,  by  Dr.  J.  W.  Wright,  of  New  York. 

Family  Histonj :  Both  parents  are  living  and  healthy.     A 
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brother  has  severe  headaches.  Several  cases  of  phthisis  and 
cancer  have  developed  in  maternal  ancestry.  Some  phthisis 
also  in  paternal  ancestry.  One  paternal  and  one  maternal 
uncle  had  epilepsy. 

History  of  the  Case :  Patient  was  a  delicate  child  and  was 
circumcised  when  18  months  old  for  peevishness,  crying,  and 
sleeplessness. 

In  April,  1881,  he  had  a  series  of  epileptic  attacks.  The 
next  series  followed  in  October,  1881.  Both  were  very  severe 
and  several  attacks  occurred  in  succession,  chloroform  being  re- 
quired to  control  them.  Screaming  attacks  were  also  frequent 
at  night  and  would  last  for  hours.  The  child  was  at  once  put 
upon  bromides  and  did  not  have  another  severe  attack  for  a 
year,  but  had  numerous  attacks  of  petit  mal.  A  third  series  of 
severe  convulsions  occurred  in  October,  1884.  He  was  then 
put  upon  full  doses  of  bromide  and  corrosive  sublimate  and  had 
no  severe  seizures  until  March,  1887,  but  during  this  time  had 
very  frequent  attacks  of  petit  mal. 

In  1885  severe  outbreaks  of  uncontrollable  temper  oc- 
curred ;  the  child  could  not  be  trusted  with  children,  and  in 
temper  had  been  known  to  throw  knives,  forks,  or  anything  he 
could  lay  hands  on.  From  that  time  petit-mal  attacks  have 
been  very  frequent,  and  he  has  had  a  series  of  severe  convul- 
sions in'  March,  1887,  December,  1887,  August,  1888,  and 
November,  1888.  He  has  taken  heavy  doses  of  bromides  peri- 
odically, but  they  seemed  to  exert  no  special  influence. 

Eye-defects :  Under  atropine  patient  showed :  Hyperme- 
tropia;  O.  D.,  +0.75;  O.  S.,  +  0.50;  abduction,  33°;  ad- 
duction, 6°  — ;  sursumduction,  right,  3°;  left,  3°;  no  hyper- 
phoria ;  esophoria,  6°.  Within  a  week  after  wearing  esophorial 
prisms  he  showed,  while  wearing  a  5°  prism :  Esophoria,  8° ; 
abduction,  2°  — . 

Treatment  and  Results  :  On  account  of  the  age  and  the 
peculiar  temperament  of  the  child,  it  was  found  impossible  to 
operate  upon  him  under  cocaine.  Not  even  his  nurse,  who  had 
great  influence  over  him,  could  persuade  him  even  to  have  a 
solution  of  cocaine  dropped  in  his  eye. 

As  he  showed  homonymous  diplopia  Avith  a  red  glass  and 
at  times  as  much  as  20°  of  esophoria,  it  was  deemed  wise  by 
his  attending  physician  and  myself  to  operate  under  chloroform. 
He  was  put  under  the  anaesthetic  with  difficulty,  and  both  in- 
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terni  were  ratlier  freely  divided.  Great  care  was  taken  to  avoid 
an  overcorrection,  and,  accordingly,  the  result  was  not  as  good 
as  might  have  been  obtained  had  I  followed  my  customary 
methods  and  tested  the  patient's  muscles  after  each  tenotomy. 

Two  days  after  the  operation  the  tests  showed :  Esophoria, 
0  to  6";  abduction,  6°.  Three  days  later  the  patient  had  a 
very  severe  convulsion,  preceded  bij  a  long  aara  of  terror.  This 
seizure  required  the  administration  of  chloroform  to  control  it. 
It  was  followed  by  eleven  light  attacks.  The  child  began  to 
develop  considerable  latent  esophoria  within  the  next  month, 
and  it  was  becoming  evident  to  my  mind  that  further  operative 
work  on  his  interni  would  be  demanded.  To  my  great  dis- 
appointment, the  parents  then  decided  to  discontinue  treatment 
for  awhile  at  least,  as  even  the  thought  of  further  tenotomies 
seemed  to  greatly  disturb  the  child  and  his  parents.  Under 
such  circumstances  very  little,  if  any,  benefits  could  reasonably 
be  expected  from  the  eye-treatment  up  to  this  point,  as  the  case 
was  one  that  would  undoubtedly  require  considerable  time  for 
the  full  solution  of  the  eye-problems  encountered.  I  am  in- 
formed that  subsequently  the  parents  placed  the  child  in  a 
private  institution  in  England.  This  case  should  in  no  respect 
be  counted  in  any  inquiry  w^hen  figuring  percentages  of  results, 
as  the  eve-treatment  was  abandoned  immediately  after  the  first 
attempt  to  rectify  his  muscles. 

Case  XXV. — Miss  C,  aged  15  years.  Referred  to  me  on 
April  7,  1892,  by  Dr.  F.  H.  Olin,  of  Southbridge,  Mass. 

FamiJ}/  Historij :  Mother  is  delicate  with  pulmonary 
trouble.  Maternal  grandfather  died  of  phthisis.  Father  has 
had  severe  headaches  all  his  life.  His  mother  and  all  of  his 
brothers  also  have  headaches.  No  chorea,  epilepsy,  or  insanity 
in  ancestry  so  far  as  known. 

History  of  the  Case:  Patient  had  spasms  in  infancy,  which 
were  attributed  to  indigestion.  About  four  years  ago  she 
began  to  have  light  attacks  of  epilepsy  in  school.  In  these  she 
had  an  "  aura  "  and  momentary  lapses  of  consciousness,  but 
never  fell. 

In  August,  1891,  she  had  an  attack  in  a  store,  walked 
into  the  street  unconsciously,  fell  in  the  street,  and  was  carried 
back  into  the  store.  She  was  at  once  put  upon  bromides,  as 
she  showed  marked  indications  of  another  attack  the  next  day. 
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In  September,  1891,  she  had  her  second  severe  fit  m  a 
drug-store,  and  was  carried  home  semiconscious  by  her  family 
phylician.  Bromides  were  pushed  for  three  months  and  then 
were  stopped  for  a  month. 

Mild  attacks  appeared  in  January,  1892,  and  bromides 
were  again  commenced. 

In  March,  1892,  she  had  her  third  severe  attack,  followed 
by  another  inside  of  an  hour.  Both  of  these  were  terribly 
severe. 

AVhen  I  first  saw  her  it  was  a  rare  thing  for  her  to  go  a 
day  without  a  light  attack,  and  she  often  had  several  in  a  day. 
All  bromides  had  been  stopped  a  week  before.  In  other  re- 
spects the  patient  is  well  and  strong.  She  is  a  remarkably 
bright  girl  and  an  accomplished  musician. 

Eye-defects:  Under  atropine  the  patient  showed:  Hyper- 
metropia  (+  0.50);  adduction,  28°  ;  abduction,  4°  +  ;  sursum- 
duction,  right,  1°  +  ;  left,  1°  +  ;  right  hyperphoria,  0.25°  ; 
esophoria,  1°.  After  exercise  of  the  muscles  and  use  of  prisms 
for  a  week  she  showed,  while  wearing  4°  prisms:  Adduction, 
45°  ;  abduction,  1°  ;  no  hyperphoria  ;  esophoria,  5°.  Later  she 
developed  considerable  latent  esophoria  and  right  hyperphoria. 

Treatment  and  Results:  Tlie  treatment  of  this  case  con- 
sisted in  the  wearing  of  prisms  and  a  graduated  tenotomy  upon 
the  left  inferior  rectus  and  both  internal  recti  muscles.  The 
esophoria!  operations  were  performed  within  the  first  month, 
about  two  weeks  apart.  During  the  next  month  her  muscles 
were  tested  almost  daily,  and  esophorial  prisms  were  given  for 
suspected  latent  trouble';  but,  her  tests  being  rather  uncertain, 
the  prisms  were  removed  and  the  patient  sent  home  for  the 
summer.  At  that  time  she  showed :  Adduction,  50°  ;  abduction, 
6°  +  ;  no  hyperphoria ;  no  esophoria.  During  these  ten  weeks 
she  went  several  times  from  one  to  two  weeks  without  any 
attacks,  and  would  then  liave  several  light  ones,  usually  during 
menstruation.  She  had  no  severe  attack  during  this  period  of 
ten  weeks. 

Julv  28,  1892.  Her  mother  reports  that  during  the  past 
five  weeks  she  has  had  nine  slight  attacks,  four  of  them  during 
menstruation.     Ii;  none  of  these  was  she  unconscious. 

September  29th.  Patient  returned  to-day  for  further  treat- 
ment, and  reports  eight  light  and  no  severe  attacks  for  the  past 
two  months.     Her  eye-tests  were  taken  daily  for  a  week,  but, 
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as  no  esophoria  disclosed  itself,  she  was  sent  home  for  six  weeks. 
Her  tests  were :  Adduction,  45° ;  abduction,  5°  +  ;  no  hyper- 
phoria ;  no  esophoria. 

January  10,  1893.  Since  last  note  (twelve  weeks  ago)  the 
patient  has  had  five  severe  and  fifteen  li<iht  attacks. 

February  16th.  Patient  returned  to-day  for  treatment. 
She  began  to  show  some  right  hyperphoria,  and  prisms  were 
given  to  correct  it,  and  increased  in  strength  as  fast  as  she 
showed  any  surplus  over  her  glass.  "Within  ten  days  she 
showed:  Adduction,  43°;  abduction,  4°;  sursumduction,  right, 
4°  +  '■>  left,  0 ;  right  hyperphoria,  3° ;  esophoria,  0.  The  left 
inferior  rectus  was  tlien  divided,  and  six  days  after  the  oper- 
ation she  showed:  Adduction,  45°;  abduction,  5°;  sursum- 
duction, right,  1°  +  ;  left,  1°  +  ;  right  hyperphoria,  0.25° ;  no 
esophoria.  Prisms  were  given  her  for  exercising  the  externi 
daily,  and  she  was  sent  home. 

April  19th.  Patient's  mother  reports  that  she  has  had  five 
severe  and  eleven  light  attacks  in  the  past  nine  weeks,  and 
that  her  abduction  is  7°.  In  November,  1893,  her  physician 
visited  my  office  and  reported  that  this  patient  "  was,  in  his 
opinion,  decidedly  better  than  when  under  the  influence  of 
bromides."  She  had  few  severe  fits,  longer  intervals  between 
them,  and  a  very  marked  decrease  in  the  petit-mal .  attacks  had 
been  observed.  This  patient  was  withdrawn  from  my  care 
before  the  eye-treatment  was  completed,  although  I  saw  her  at 
irregular  intervals  for  a  year  and  did  some  satisfactory  operative 
work  on  the  muscles.  I  liave  reported  this  case  as  unimproved, 
although  I  am  not  sure  that  decided  amelioration  or  even  cure 
is  not  possible  in  this  case.  I  have  lately  written  to  Dr.  Olin 
for  a  report,  but  I  have  received  no  reply,  as  yet,  regarding  the 
condition  of  the  patient. 

Case  XXVI.— Miss  D.,  30  years  of  age. 

The  final  case  which  I  shall  report  here,  in  connection 
with  a  few  remarks  of  my  own,  has  been  selected  from  my 
records  of  a  large  number  of  somewhat  similar  cases  because  it 
illustrates  one  point  to  the  oculist  more  forcibly  than  any  other 
case  which  I  have  yet  encountered, — viz.,  that  the  most  com- 
petent and  intelUgent  observer  never  Jcnoics  hoio  near  he  may  he 
to  a  happy  conclusion  of  his  icork  upon  heterophoria,  so  long 
as  any  remaining  trace  of  abnormal  muscular  conditions  exists 
in  the  orbits. 
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In  this  particular  case  I  had  to  deal  with  (1)  a  most  in- 
tractable case  of  epilepsy,  (2)  one  that  had  been  drugged  for 
years,  (3)  one  that  had  been  subjected  to  the  treatment  of  in- 
jection of  animal  extracts  [a  la  Pasteur],  (4)  one  that  had  no 
apparent  source  of  reflex  irritation  outside  of  lier  visual  appa- 
ratus, and  (5)  one  that  for  a  long  time  failed  to  improve  under 
my  treatment,  in  spite  of  very  careful  refractive  work  and  ap- 
parently satisfactory  results  from  several  graduated  tenotomies. 

If  there  exist  to-day  any  further  necessity  of  arguing  with 
a  few  members  of  our  profession  who  deny  that  epilepsy  is  ever 
produced  by  eye-strain,  this  case  ought  to  modify  their  views. 

Family  JSistory  :  The  father  is  in  good  health  ;  mother 
is  very  neurasthenic,  has  severe  headaches,  weak  lungs,  astig- 
matism, and  hypermetropia.  One  brother  has  astigmatism. 
Xo  hereditary  nervous  disease  as  far  as  known. 

This  patient,  when  first  seen  by  me,  was  a  remarkably 
developed  woman.  As  a  child  she  had  always  been  well  and 
strong.  She  had  perfected  herself,  at  an  early  age,  in  swimming 
and  various  other  forms  of  athletic  exercises.  In  any  feat  of 
strength  or  agility  she  always  excelled.  Later  she  became  quite 
a  remarkable  musician.  Her  menstrual  function  appeared  at 
the  normal  age.  It  has  always  been  unaccompanied  by  any 
pain  or  physical  disturbance. 

Some  years  prior  to  my  seeing  this  patient  she  developed 
epilepsy.  The  seizures,  which  were  of  a  severe  type  (grand 
mal),  have  persisted  at  various  intervals  in  spite  of  all  the  rec- 
ognized treatment  by  drugs.  She  had  been  placed  under  the 
care  of  the  most  eminent  specialists  here  and  abroad  prior  to  my 
seeing  her,  and  later,  when  drugs  had  failed  to  accomplish  any- 
thing, she  had  been  treated  for  months  by  hypodermatics  of 
animal  extracts  (a  Ja  Pasteur)  by  Dr.  Gibier,  of  New  York,  in 
addition  to  the  internal  administration  of  various  combinations 
of  bromides.  During  this  period  of  anxiety  on  the  part  of  her 
parents  and  the  patient  herself  she  had,  from  time  to  time, 
sought  for  some  possible  reflex  cause  for  her  epileptic  seizures. 
Her  teeth  had  been  found  perfect  and  were  remarkably  beauti- 
ful. No  rectal  conditions  existed  that  could  cause  irritation. 
Her  pelvic  organs  were  normal,  with  the  exception  of  a  curva- 
ture of  tlie  coccyx.  A  suggestion  had  been  made  to  her  to 
have  the  coccyx  removed ;  but  its  relationship  to  the  epilepsy 
seemed  too  doubtful  to  justify  the   operation  in  the  minds  of 
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otliers  who  were  consulted  respecting  it.  She  had  no  kidney 
disease.  She  was  in  no  way  hysterical,  but  rather  unusually 
placid  and  free  from  nervous  excitability. 

In  the  early  part  of  1894  this  patient  was  referred  to  me 
by  Prof  A.  A.  Smith,  of  New  York.  As  she  had  never  had 
any  symptoms  referable  to  the  eyes  in  her  life,  both  the  patient 
and  her  parents  were  naturally  skeptical  as  to  the  existence  of 
any  eye-strain.  They  consulted  me,  however,  in  utter  despair, 
— rather  with  the  hope  of  finding  something  wrong  in  the  eyes 
or  eye-muscles  tliau  the  expectation  of  doing  so.  The  remain- 
ing portion  of  the  history  will  show  what  steps  were  taken 
toward  the  happy  solution  of  this  complex  eye-problem. 

At  the  first  examination,  March  15,  1894.  the  patient  had 
f-l  vision  in  each  eye.  She  tolerated  +  1.50 -.  She  also  dis- 
closed :  Esophoria,  3° ;  right  hyperphoria,  i° ;  adduction,  28° ; 
abduction,  6°  ;  right  sursumduction,  2°  ;  left  sursumduction,  2°. 

On  the  following  day  homatropine  was  used.  The  vision 
in  each  eye  was  then  brought  up  to  |^  with  +  1.50^. 

Prisms  of  1°  in  each  eye  were  given  for  esophoria.  The 
strength  of  the  prisms  was  gradually  increased  (as  fast  as  a 
surplus  was  shown)  until  March  19th,  when  she  showed  (while 
wearing  3°  prisms,  base  out)  :  Esophoria,  8°  ;  no  hyperphoria  ; 
adduction,  40°  ;  abduction,  1°.  The  rigid  wternal  rectus  icas 
then  hvtton-hoJed,  with  an  immediate  result  of:  Esophoria, 
1°  ;  abduction,  8°. 

During  the  next  week  the  patient  showed  more  esophoria, 
and  prisms  were  again  put  on.  They  were  gradually  increased 
as  before,  until  on  March  26tli  her  eye-tests  Avere  (while  wearing 
3°  prisms,  base  out,  over  each  eye) :  Esophoria,  102° ;  ad- 
duction, 42° ;  abduction,  0.  During  this  week  she  had  two 
attacks  of  grand  mal.  All  bromides  and  cerehrin  injections 
were  stopped  at  my  orders.  The  left  internus  luas  freely 
bittton-holed.     Immediate  result :   Esophoria.  J°;  abduction,  13°. 

From  March  26th  to  April  2d  the  muscles  were  exercised 
with  prisms  daily  ;  the  patient  had  one  grand-mal  attack.  On 
April  2d  the  eye-tests  showed  :  Esophoria,  1°  ;  no  hyperphoria  ; 
adduction,  40°;  abduction,  9°;  sursumduction,  right,  2°; 
left,  2°. 

Between  April  2d  and  17th  esophorial  prisms  were  again 
given  and  slowly  increased  as  before.  There  were  no  epileptic 
seizures. 
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On  April  ITtli  the  eye-tests  (wearing  3°  prisms,  base  out. 
over  each  eye)  were :  Esophoria,  9°  ;  no  hyperphoria  ;  adduc- 
tion, 46°;  abduction,  4°  -}-.  Rirjld  Internal  rectus  again  button- 
lioled.     Immediate  result :  Esophoria,  J°  ;  abduction,  10°. 

On  April  19th  the  patient  had  one  grand-mal  attack. 

On  April  23d  I  ordered  +  1.00'  for  constant  use,  as  it  was 
deemed  wise  to  take  into  consideration  the  latent  error  of  re- 
fraction. 

Between  April  24:th  and  June  15tli  the  patient  was  tested 
every  other  day.  Her  tests  averaged  :  Xo  esophoria  ;  occasion- 
ally left  hyperphoria,  5°  ;  adduction.  40°  ;  abduction,  10°.  She 
had  seven  seizures,  but  reported  that  they  were  not  so  severe, 
and  not  followed  by  as  much  headache  and  prostration  as  prior 
to  the  eye-treatment. 

Between  June  15th  and  25th  a  1°  left  hyperphorial  prism 
was  given  and  gradually  increased,  as  patient  showed  a  slight 
surplus,  up  to  2°.     Two  seizures  occurred  during  this  time. 

On  June  26th  (wearing  a  2°  left  hyperphorial  prism)  the 
eye-tests  were:  Left  hyperphoria,  2°  ;  no  esophoria;  adduction, 
40°  ;  abduction,  8°  ;  right  sursumduction.  0  ;  left  sursumduction, 
4°.  Ordered  2°  prism,  base  down,  combined  with  +  1.00""  in 
left  eye,  as  it  was  deemed  wise  for  the  patient  to  go  away  for 
the  summer. 

As  considerable  operative  work  upon  the  eye-muscles  had 
been  done  rapidly,  it  was  thought  best  for  the  patient  to  discon- 
tinue all  eye-treatment  for  about  three  months.  During  this 
time  she  could  settle  down  to  her  new  eye-adjustments  and 
become  accustomed  to  the  new  conditions.  She  left  for  the 
country  with. instructions  to  return  in  September  following;  to 
write,  read,  or  sew  but  little ;  and  to  live  out-of-doors. 

Let  us  see,  up  to  this  time,  what  has  been  accomplished 
(from  the  eye  stand-point)  during  the  first  three  months  of  eye- 
treatment. 

1.  A  very  targe  amount  of  latent  esoplioria.  has  heen  dis- 
closed and  relieved  hy  three  graduated  tenotomies.  In  every 
instance,  except  in  the  last  (prior  to  operation),  while  the  patient 
was  Avearing  prisms,  the  abduction  fell  enough  below  the  normal 
point  (8°)  to  justify  the  amount  of  esophoria  disclosed  by  the 
patient  and  to  warrant  an  operative  step  for  its  relief  The 
abduction   stands  at  8°,  and  the  interni  (after  three  graduated 
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tenotomies)  are  able  to  fuse  images  over  40°  prisms.     In  other 
words,  both  the  interni  and  externi  show  normal  iwrcer. 

2.  Left  hyperphoria  (at  times  suspected  by  me  in  the  early 
tests  of  this  patient)  has  now  begun  to  disclose  itself.  The  sur- 
sumduction-tests  show :  llight,  0  ;  left,  4°  ;  the  difference  being 
just  twice  the  prism  that  she  is  wearing  (2°).  This  warrants  us 
in  continuing  it ;  and  the  patient  shows  a  distinct  surplus  over 
the  2°  prism  (2i°).  In  my  experience,  each  degree  of  liyper- 
phoria  has  far  greater  clinical  significance  than  of  exophoria  or 
esoplioria.  '  Even  fractions  of  a  degree  are  therefore  important. 

3.  While  there  lias  been  no  marked  improvement  in  the 
epileptic  seizures,  the  patient  is  having  no  more  attacks  than 
before  the  eye-treatment,  in  spite  of  the  fact  that  the  bromides 
and  the  animal-extract  injections  have  been  suddenly  withdrawn. 
Otherwise,  the  patient  is  as  well  without  drugs  as  she  ever  has 
been  for  years  with  them. 

4.  The  full  refractive  error  (exhibited  under  homatropine) 
has  not  yet  been  corrected.  The  patient  will  not  yet  tolerate 
more  than  +  1.00^  for  constant  use.^ 

5.  Up  to  this  date  I  had  feared  that  the  use  of  animal  ex- 
tracts prior  to  my  seeing  this  patient  had  seriously  hampered  me 
in  mv  work.  Although  I  had  seen,  until  then,  but  one  case  of 
epilepsy  that  had  been  treated  by  them,  I  had  been  seriously 
alarmed  by  a  sudden  and  marked  diminution  of  sight  that  fol- 
lowed an  injection  of  some  animal  extract  which  the  patient  had 
been  taking  without  my  knowledge.  The  vision  returned  in  a 
few  days,  but  the  case  never  did  well  afterward  under  my  care. 
So  strong  was  my  conviction  as  to  the  effect  of  these  animal  in- 
jections upon  the  treatment  of  heterophoria  that  I  felt  compelled, 
before  accepting  this  patient,  to  express  great  doubt  as  to  good 
results  following  my  work.  Apparently,  in  this  case,  however, 
the  results  of  eye-treatment  have  not  been  modified  in  any  way 
by  the  use  of  animal  extracts. 

6.  The  most  careful  questioning  of  the  patient  regarding 
the  apparent  causes  of  the  various  epilej)tic  seizures  has  thus 
far  fliiled  to  establish  any  relationship  between  the  attacks  and 
imprudence  in  eating  or  the  menstrual  function.  They  seem  to 
occur  without  any  exciting  cause  so  far  as  the  patient  can 
discern. 

'  Later  the  use  of  atiopiue  showed  some  astigmatism,  in  addition  to  the  hyperme- 
tropia,  that  entailed  a  change  of  glasses  for  constant  wear. 
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With  these  comments  as  a  digression,  we  are  now  prepared 
to  continue  the  study  of  the  chnical  history  of  this  case. 

The  patient  returned  to  the  city  on  September  11th,  and 
reported  that  she  had  had  four  epileptic  seizures  since  leaving 
the  city  on  June  28th. 

Between  September  11th  and  October  22d  the  patient's 
eyes  were  tested  frequently,  but  no  more  hyperphoria  was  dis- 
closed.    She  had,  during  this  time,  five  epileptic  seizures. 

On  October  23d  a  graduated  tenotomy  was  performed  on 
the  left  superior  rectus  and  the  prism  removed  from  her  glasses. 
The  next  day  the  eye-tests  were :  Left  hyperphoria,  i°  ;  ad- 
duction, 40°;  abduction,  8°;  right  sursumduction,  3°;  left 
sursumduction,  3°. 

From  October  24th  to  December  11th  the  patient  had  six 
epileptic  seizures. 

On  December  12th  some  doubt  arose  in  regard  to  the 
refraction  of  the  patient,  as  she  tolerated  cylinders.  To  tlior- 
oughly  eliminate  this  feature  of  the  case  a  1-per-cent.  solution 
of  atropia  was  instilled  into  each  eye.  Under  tlie  atropine  the 
vision  was  brought  up  to  f  |  in  each  eve  with  the  following  cor- 
rection :  O.  D.,  +  1.00^  C  4-  0.50*^  (axis,  90°) ;  O.  S.,  +  0.75^ 
3  +  l.OO'^  (axis,  90°).  Glasses  were  given  for  constant  wear 
to  fully  correct  this  refractive  error. 

From  December  12,  ]894,  to  April  5,  1895,  the  patient 
was  under  almost  daily  observation,  and  her  eye-tests  were 
perfect, — i.e.,  no  esophoria ;  no  hyperphoria  ;  adduction,  38°  ; 
abduction,  8°  ;  right  sursumduction,  2° ;  left  sursumduc- 
tion, 2°. 

In  spite  of  her  imin'oved  eye-conditions  and  general  good 
health  she  continued  to  have  about  two  attacks  of  grand  mal 
each  month.  Determined  to  leave  no  source  of  possible  reflex 
irritation  uncorrected,  I  again  sent  the  patient  to  one  of  the 
leading  surgeons  in  New  York  to  have  her  spine  and  pelvis 
examined.  He  strongly  advised  against  any  operation  for  the 
shght  curvature  of  the  coccyx,  as  he  did  not  consider  it  sufficient 
to  cause  any  reflex  trouble. 

On  April  5,  1895,  the  patient  showed,  for  the  first  time  in 
some  months,  a  very  slight  amount  of  left  hyperphoria,  and  a  h° 
prism  was  given.  This  was  increased,  during  the  next  few  days, 
to  a  1°  prism.     As  no  more  hyperphoria  appeared  during   the 
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next  few  days,  a  1°  prism,  base  up,  was  combined  with  the 
spherocyhnder  in  her  right  eye. 

Her  eye-tests  on  February  6,  1896,  ten  months  from  the 
hist  record,  were:  No  esoplioria ;  left  hy})erphoria,  1°;  ad- 
duction, 38° ;  abduction,  8° ;  right  sursuniduction,  1° ;  left 
sursumduction,  3°. 

On  April  1,  189G,  the  patient  was  seen  hi  my  office,  and 
her  eye-tests  were  identical  with  those  of  April  5,  1895, 

The  iKitient  has  not  had  a  single  seizure  since  the  i>risrii 
ivas  given,  over  one  year  ago.     She  seems  in  perfect  healtli. 

It  may  be  well  to  draw  the  attention  of  the  reader  to  some 
facts  of  interest  to  tlie  general  practitioner  as  well  as  the  ocu- 
list outside  of  the  remarkable  termination  of  the  eye-treatment 
of  this  patient  for  epileptic  seizures. 

I  would  call  particular  attention  to  these  facts  in  the 
clinical  history  presented  : — 

1.  Both  the  esophoria  and  hyperphoria  of  this  patient 
were  almost  totally  latent.  In  other  Avords,  the  majority  of 
oculists  would  probably  have  failed  to  discover  it  on  a  casual 
examination,  Tlie  patient  had  learned  (by  years  of  practice) 
to  unconsciously  adjust  for  these  congenital  defects  and  to  sim- 
ulate a  close  approach  to  a  manifest  orthophoria. 

2,  Persistent  watching  of  the  effects  of  prismatic  glasses 
judiciously  given  from  time  to  time,  and  three  graduated  tenot- 
omies (performed  when  the  muscular  tests  warranted  their 
employment),  brought  about  the  establishment  of,  apparently, 
perfect  orthophoria  for  some  months.  The  patient  showed  full 
yiower  of  abduction,  adduction,  and  sursumduction. 

3,  When  the  eye-tests  were  persistently  normal  for  some 
months  and  every  point  in  refraction  had  been  carefully  deter- 
mined and  corrected,  I  was,  naturally,  at  a  loss  to  explain  why 
the  epileptic  seizures  persisted,  and  I  was  led  to  doubt  if  some 
other  source  of  reflex  disturbance  had  not  escaped  all  the 
physicians  who  had  examined  and  treated  this  girl, 

4.  In  spite  of  this  doubt  (and  in  connection  with  investi- 
gations of  the  spine  and  pelvis  made  by  others  at  my  sugges- 
tion), I  still  ke[)t  up  an  almost  daily  watch  for  some  type  of 
latent  heterophoria. 

In  this  search  I  was  at  last  happily  rewarded.  The  one 
degree  of  latent  hyperphoria  (that  was  at  last  disclosed)  proved 
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to  be  tlie  remaining-  source  of  reflex  irritation  in  this  case.  Since 
the  day  of  its  discovery  no  epileptic  attacks  have  occurred.  For 
tlie  first  time  in  many  years  month  after  month  passed  without 
an  epileptic  seizure. 

This  patient  presented  a  very  complex  eye-problem  that 
was  extremely  difficult  to  solve.  Very  complete  details  of  the 
treatment  of  this  case  have  already  been  published. 

Until  within  a  few  weeks  past  she  has  been  totally  free 
from  attacks  for  a  period  of  sixteen  months. 

During  the  summer,  from  causes  that  are  somewhat  ob- 
scure, she  got  her  digestive  apparatus  thoroughly  upset  and  had 
four  epileptic  seizures. 

Her  eyes  have  been  examined  lately  on  her  return  to  this 
city  and  no  material  change  in  her  eye-tests  has  been  found. 
Her  glasses  are  apparently  properly  focused  and  adjusted;  so 
that  I  am  at  a  loss  to  account  for  this  return  of  her  epilepsy, 
which  I  trust  Avill  prove  temporary. 

As  she  had  been  under  my  observation  only  two  years  and 
six  months  (more  than  half  of  which  time  she  had  been  free 
from  epileptic  seizures  and  observed  by  me  at  very  rare  hiter- 
vals),  I  do  not  consider  that  the  eye-problems  are  yet  thoroughly 
solved.  She  is  to-dav  wearing,  and  has  worn  for  over  a  year,  a 
1°  prism  for  left  hyperplioria  ;  and  some  latent  hyperphoria  still 
remains  to  be  corrected  in  this  case. 

I  have  reported  her  case  in  the  table  as  "decidedly 
ameliorated,"  but  not  as  cured. 

Summary. 

In  closing,  I  think  I  have  proved  to  the  satisfaction  of  most 
readers  that,  out  of  the  26  cases  whose  records  I  have  published 
up  to  this  date,  4  have  abandoned  treatment  almost  from  its 
beginning  and  should  not  be  counted.  Of  the  22  remaining 
cases,  10,  or  45  per  cent.,  may  be  considered  as  well  (7  being 
completely  cured  and  3  being  practically  cured)  ;  amelioration 
of  the  attacks  has  been  afforded  by  eye-treatment  in  9  cases,  or 
nearly  42  per  cent. ;  and  no  improvement  has  been  observed  in 
3  cases, — about  13  per  cent. 

Seven  cases  completely  cured:  Xos.  1.  4.  7.  10.  12,  13,  and 
20  of  table. 

Three  cases  practically  cured:  Xos.  5.  6,  and  15  of  table. 
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Nine  cases  of  amelioration:  Nos.  2,  9,  14,  18,  19,  21,  22, 
23,  and  26,  of  table. 

Three  cases  not  improved:  Nos.  16,  17,  and  25  of  table. 

Four  cases  not  counted:  Nos.  3,  8,  11,  and  2-i  of  table. 

Total,  26  cases. 

Some  of  the  cases  reported  as  ameliorated  are  still  under 
mv  observation  and  mav  eventuallv  be  cured. ^ 


Conclusions. 

1.  In  epilepsy  I  regard  an  examination  of  the  eyes  (for 
errors  of  refraction)  and  of  the  eye-muscles  (for  heterophoria) 
as  the  first  and  perhaps  the  most  important  step  toward  a 
search  for  sources  of  reflex  nervous  disturbance. 

2.  No  final  conclusion  should  be  reached  regarding  the 
presence  or  absence  of  heterophoria  until  sufficient  time, 
patience,  and  skill  has  been  bestowed  upon  the  mvestigation 
by  one  who  is  thoroughly  familiar  with  and  ])ractices  the  later 
methods  for  the  determination  of  latent  heterophoria. 

3.  All  preparations  of  bromides  and  other  drugs  that  tend 
to  control  the  seizures  should  be  withheld,  as  a  rule,  from  an 
epileptic  patient  until  all  possible  sources  of  reflex  irritation 
have  been  scientifically  sought  for  and,  as  far  as  possible, 
relieved. 

There  may  be  justifiable  reasons,  to  my  mind,  for  exce[i- 
tional  departures  from  this  rule;  but  I  Avish  to  emphaticalh 
raise  my  voice  here  in  protest  against  the  prevalent  system  of 
drugging  epileptic  patients  from  the  date  of  the  appearance  of 
the  first  fit  without  any  attempts  being  made  to  ascertain  what 
the  causes  of  the  epilepsy  may  be. 

4.  I  strongly  advocate  the  employment  of  atropine  in  every 
case  before  a  final  decision  is  reached  regarding-  the  refraction 
of  an  eye. 

I  also  believe  that  in  epileptic  cases  it  is  wise  to  insure  a 
full  correction  of  any  existing  astigmatism  (by  glasses  to  be 
worn  constantly  in  well-fitted  spectacle-frames),  and  as  near  a 
full  correction  by  spherical  glasses  of  any  latent  hypermetropia 
that  is  detected  as  the  patient  can  be  made  to  tolerate,  even  if 

'  The  reader  is  referred  to  pages  142  and  143  for  some  important  hints  relating  to 
e3e-\vork  upon  epileptic  subjects. 
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atropine  has  to   be  instilled  at  intervals  into  the  eyes  of  the 
patient  for  several  weeks  to  prevent  a  return  of  ciliary  spasm. 

I  have  observed  many  cases  of  chronic  epilepsy  that  have 
been  relieved  of  all  convulsive  seizures  so  long  as  the  full  effect 
of  atropine  upon  the  ciliary  muscle  was  maintained. 

5.  No  promises  that  absolute  cure  can  be  effected  by  eye- 
treatment  sliouXd  ever  be  made  to  an  epileptic  ;  but  it  is  usually 
safe  for  the  physician  and  patient  to  hope  that  a  radical  cor- 
rection of  marked  heterophoria  and  abnormal  refraction  will 
eventually  be  followed  by  decided  and  permanent  benefits. 

6.  The  results  in  all  cases  thus  far  treated  by  me  seem  to 
warrant  the  conclusion  that  at  least  90  per  cent,  of  cJironic 
epileptics  have  been  better  icithout  bromides,  after  a  satisfactory 
correction  of  their  eye-defects,  than  they  ever  were  when  sub- 
jected to  the  influence  of  drugs.  Some  have  apparently  been 
cured.  By  eye-treatment,  up  to  February,  1897,  at  least  20 
per  cent,  of  my  cases  have  apparently  been  practically  cured 
of  epileptic  seizures;  but  I  doubt  if  so  large  a  percentage  of 
recoveries  can  be  safely  predicted  icithout  medication  in  any 
large  number  of  consecutive  cases  under  the  best  of  manage- 
ment by  an  expert  in  this  line  of  work. 

It  should  be  remembered  that  a  victim  to  chronic  epilepsy 
who  is  rendered  by  any  treatment  as  free  from  attacks  without 
the  bromides  as  when  under  their  deleterious  influence  has  been 
very  markedly  benefited;  again,  that,  if  a  marked  diminution 
of  the  attacks  has  been  effected,  the  patient  has  double  cause 
for  gratitude ;  finally,  that,  if  the  attacks  are  arrested  in  toto 
without  drugs,  it  is  to-day  one  of  the  most  remarkable  facts 
recorded  in  medical  literature. 

7.  In  cases  where  negative  results  have  been  observed  in 
spite  of  a  satisfactory  investigation  and  correction  of  marked 
heterophoria  and  abnormalities  of  refraction,  I  would  deem  it 
wise  (before  resorting  to  drugs  for  epileptic  seizures)  to  search 
for  other  sources  of  reflex  peripheral  irritation  (such,  for 
example,  as  bad  teeth,  phimosis,  rectal  or  uterine  disease, 
scars,  floating  kidney,  etc.). 

Furthermore,  the  detection  of  chronic  kidney  disease,  syph- 
ilis, organic  brain-lesions,  and  depression  of  the  skull  is  most 
important  prior  to  the  beginning  of  eye-treatment  or  a  search 
for  other  forms  of  peripheral  reflex  disturbances. 

8.  The    treatment   of  heterophoria    by  prismatic    glasses 
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alone  is  not  curative,  nor,  in  my  opinion,  are  very  marked 
beneficial  results  to  be  expected  from  tliem.  Prismatic  glasses 
are  valuable  aids,  however,  in  determining  the  existence  and 
amount  of  latent  heterophoria  prior  to  the  radical  correction  of 
such  defects  by  graduated  tenotomies. 

9.  Tlie  duration  of  the  eye-treaiment  of  epilepsy  varies  with 
the  eye-prohlems  encountered.  The  establishment  ot'  orthophoria 
is  not  commonly  effected  in  epileptics  inside  of  one  year ;  and 
very  long  intervals  of  rest  between  the  surgical  steps  may  be 
demanded  and  thus  extend  this  limit  of  time  to  two  or  even 
three  years.  I 

For  the  past  five  years  I  have  refused  to  begin  work  upon 
the  eyes  of  any  epileptic  unless  I  was  assured  that  I  could  con- 
trol the  patient  for  a  period  of  at  least  twelve  months,  and  see 
the  patient  at  such  intervals  as  I  deemed  necessary  during  that 
period.  Experience  has  taught  me  in  this  work  that  it  is  much 
safer  to  do  it  slowly  than  rapidly. 

10.  Too  much  stress  cannot  be  laid  upon  the  importance 
of  accurately  centering  all  spherical  and  cylindrical  glasses  to 
the  pupils  when  prescribed.  An  imperfectly-fitted  frame  may 
prove  a  source  of  great  injury  to  a  patient.  Moreover,  a  de- 
centered  glass  may  often  lead  a  careful  observer  into  serious 
error  respecting  heterophoria.  • 

11.  The  objections  that  are  raised  before  patients  by  many 
physicians  and  some  ocuhsts  to  the  performance  of  a  graduated 
tenotomy  upon  an  eye-muscle  "  because  of  its  risk,  danger  of| 
overcorrection,  etc.,"  too  frequently  cause  unnecessary  alarms 
and  often  prevent  patients  from  obtaining  the  relief  that  is 
within  their  grasp,  and  which  prismatic  glasses  have  not  and 
will  not  afford. 

The  operation,  as  now  performed,  does  not  necessitate  any 
confinement  to  the  house,  and  all  surgical  dressings  to  the  eye 
are  avoided. 

That  the  successful  operator  must  possess  skill  and  a  high 
grade  of  technic  (acquired  by  constant  practice  in  that  special 
line  of  surgery)  is  apparent;  but  I  believe  that  the  danger  of- 
overcorrection  is  very  small  in  operating  properly  for  hetero- 
phoria, and,  in  the  hands  of  an  expert,  an  overcorrection  is 
very  readily  controlled  and  rectified.  I  do  not  recall  a  case 
within  the  past  ten  years  wliere  I  liave  had  a  moment's  anxiety 
resulting  from  an  overcorrection,  although  I  have  in  that  time 
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performed  at  least  one  thousand  graduated  tenotomies  upon  tlie 
muscles  of  the  orbit. 

I  think  it  wise  for  me  to  make  here  a  general  resume  of 
such  points  relating  to  reflex  epilepsy  as  I  wish  to  stand  on 
record. 

General  Resume. 

(^4)  I  think  I  have  shown  that  the  removal  of  reflex  irri- 
tation will  alter  the  course  of  genuine  epilepsy.  Eighty-seven 
per  cent,  of  this  set  of  published  cases  of  reflex  epilepsy  have 
either  been  cured  completely  or  markedly  benefited  by  the  re- 
lief of  eye-strain.  Other  men  of  high  repute  have  had  and 
published  similar  results. 

(B)  1  have  brought  forward  here  some  very  strong  writ- 
ten testimony  from  physicians  of  repute  and  the  patients  them- 
selves to  prove  that  the  histories  published  by  me  here  are 
those  of  genuine  epileptics,  that  the  results  were  as  I  stated, 
and  that  benefit  followed  the  relief  of  eye-strain  after  a  failure 
of  medicines  or  diet  to  control  the  seizures. 

(C)  I  think  I  have  shown  tliat  I  am  not  afraid  to  rest  my 
claims  on  clinical  facts,  suppressing  nothing  and  endeavoring 
to  throw  all  possible  light  upon  the  points  at  issue. 

{D)  I  think  I  have  shown  that  the  benefits  which  these 
patients  have  experienced  are  not  due  either  to  stopping  the 
bromides  or  to  simple  counter-irritation.  If  this  were  so,  why 
do  not  some  of  my  critics  do  the  same  and  get  the  same  re- 
sults'? They  might  get  up  counter-irritation  on  some  of  the 
large  number  of  epileptics  to  whom  they  ofler  now  but  little 
encouragement. 

(E)  I  deny,  as  absurd  and  untenable,  the  remarkable  claim 
which  has  been  frequently  made, — viz.,  that  the  mental  eff"ect  on 
a  patient  from  a  tenotomy  is  all  that  is  produced.  This  is  too 
weak  a  claim  even  for  argument.  Any  adversary  must  be  in 
the  last  ditch  when  this  is  the  only  loop-hole  of  escape  from 
clinical  facts. 

The  effects  of  graduated  tenotomies  upon  the  relative 
power  of  the  eye-muscles,  as  well  as  upon  the  adjustment  of 
the  eyes,  are  too  definite  and  positive  (when  done  with  skill) 
to  justify  any  one  in  attempting  to  make  the  "  mental  effect " 
appear  more  prominent  than  the  actual  eff'ect.  The  latter  can 
be  scientifically  measured;  the  former  is  mere  speculation. 
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(F)  I  deny  the  implied  claim,  made  by  some  critics,  that 
a  sort  of  permanent  mental  hypnotism  is  a  possible  factor  in 
my  results.  I  should  be  proud  to  possess  any  psychological 
power  that  could  confer  health  and  happiness  upon  sufterers 
that  I  meet ;  but  I  must  modestly  disclaim  any  such  happy 
endowment,  and  give  to  nature  alone  the  credit  of  re-establish- 
ing herself  after  her  burdens  have  been  removed. 

((r)  I  think  the  total  percentage  of  epileptics  wlio  suffer 
from  eye-strain  as  an  important  factor  is  very  large,  after  first 
deducting  from  the  total  number  the  comparatively  small  number 
of  cases  that  owe  their  epileptic  seizures  directly  to  some  organic 
lesion  of  the  brain  or  to  a  depression  of  the  skull. 

Almost  all  chronic  epileptics  give  a  history  of  falls  that 
have  sometime  injured  the  head  in  some  way.  Few  of  these 
cases,  however,  have  enough  depression  of  the  skull  to  make 
trephining  imperative,  and  in  every  such  case  the  injury  must 
have  preceded  any  epileptic  seizures  to  make  it  probable  that 
the  fits  were  the  direct  result  of  the  injury. 

(H)  The  enormous  percentage  of  complete  and  practical 
recoveries  (in  this  set  of  twenty-two  cases  reported  here,  where 
eye-strain  was  relieved)  is  much  larger,  I  think,  than  any  one 
can  reasonably  hope  to  obtain  in  any  larger  number  of  cases, 
even  when  the  oculist  is  particularly  skillful  in  solving  the 
complicated  eye-problems  of  epileptics,  and  has  had  a  wide  ex- 
perience in  this  field.  Such  a  percentage  as  reported  here  is 
vastly  greater  than  I  have  ever  claimed  or  even  hoped  for  in 
epileptics.^ 

(/)  I  think  I  have  sliown  that  eye-strain  can  exist  Avithout 
any  eye-symptoms,  and  that  ''  pain  in  the  occiput  and  nape  of 
the  neck"  need  not  necessarily  exist,  although  common  in  such 
cases. 

(J)  I  think  I  have  explained  quite  fully  why  epileptic 
patients  may  have  temporary  relapses  after  good  results  from 
eye-treatment,  without  in  any  way  justifying  invidious  criticism 
upon  the  treatment  or  the  permanent  benefits  that  might  have 
been  uninterrupted  if  the  patient  had  avoided  new  sources  of 
reflex  irritation. 

(A")  I  would  impress  the  reader  with  tlie  fact  that  any 

'  Epilepsy  is  regarded  by  most  authors  of  repute  as  almost  an  incurable  disease.  If 
any  one  could  ponitv-ely  cure  all  cases,  the  entire  hotel  accommodations  of  New  York  City 
would  not  be  sufficient  to  hold  the  epileptics  tliat  would  apply  for  relief. 
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marked  amelioration  of  epileptic  seizures  (in  violence  or  fre- 
quency) without  drugs  is  a  great  step  in  advance  of  previous 
methods  of  medication  (even  if  the  cure  is  not  complete). 

(Z)  I  would  again  impress  upon  the  medical  profession  the 
extreme  difficulties  of  eye-treatment  of  chronic  epileptics,  and 
the  necessity  of  long-continued  and  patient  watching  for  latent 
errors  of  adjustment,  before  operative  work  is  discussed  or  at- 
tempted. Moreover,  it  is  important  that  the  oculist  be  familiar 
with  the  new  methods,  and  that  the  patient  be  sufficiently  intel- 
ligent to  realize  the  importance  of  details  and  to  be  persistent  in 
the  treatment  until  perfect  adjustment  of  the  eyes  is  established. 
I  received  the  following  letter  from  a  country  practitioner  that 
tells  its  own  story  : — 

Dear  Dr.  Ranxey  :  I  have  read  your  articles  on  the  eye-treatment  of  epi- 
lepsy with  great  interest.  I  know  little  about  ej'es,  but  I  have  an  epileptic  patient 
that  cannot  be  cured.  I  am  tempted  to  cut  an  eye-muscle  and  see  if  it  does  anj' 
good.  Respectfully  yours, 

Dr.  . 

(M)  I  think  it  can  be  shown  that  many  eminent  medical 
men,  who  bitterly  opposed,  in  years  past,  the  views  advocated 
here,  have  been  forced,  at  last,  to  give  some  recognition  to  the 
eye-treatment  of  nervous  diseases.  They  are  not  yet  enthusiasts, 
perhaps,  nor  are  they  all  skillful  in  the  work,  but  they  cannot 
afford  to  longer  oppose,  with  manifest  bigotry  or  intolerance, 
the  clinical  facts  tliat  have  been  brought  to  their  notice.  Quo- 
tations can  easily  be  made  from  many  of  the  latest  text-books 
on  the  eye  and  on  nervous  diseases  to  show  how  much  attention 
has  been  given  to  eye-muscles  (in  contrast  with  text-books  of 
the  past). 

(N)  I  would  again  raise  my  voice  in  protest  against  treating 
any  form  of  nervous  disease  with  drugs  (especially  the  more  in- 
tractable types,  such  as  epilepsy,  insanity,  chorea,  and  neu- 
ralgias) until  a  very  careful  and  intelligent  search  has  been 
made  for  all  reflex  causes.  It  may  take  time  to  do  this,  and  it 
may  involve  some  expense,  but  it  is  often  the  shortest  and  surest 
way  to  effect  a  cure.  It  is  scientific  rather  than  an  empirical 
and  purely  speculative  method  of  stopping  symptoms  instead  of 
the  cause. 

I  now  present  a  tabulated  summary  of  the  twenty-six  cases 
of  epilepsy  reported  by  me.     They  were  treated  entirely  through 
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tlie  correction  of  errors  of  refraction  and  anomalies  of  adjust- 
ment of  the  eyes.  I  have  reproduced  tlie  original  records^  of 
January,  1894,  in  order  that  tlie  reader  may  contrast  the  four 
right-hand  columns  with  each  other  and  thus  see  the  progress 
of  each  patient  during  tlie  last  three  years.  The  other  columns 
give  the  reader  information  that  is  easy  of  reference  respecting 
the  history  of  the  case,  the  refractive  errors  that  existed,  and 
the  treatment  of  the  eye-muscles. 

This  somewhat  lengthy  chapter  on  epilepsy  finishes  my 
contribution  to  an  attempt  to  see  justice  done  to  a  new  and 
rapidly  growing  method.  I  do  not  hope  in  this  world  to  see  the 
lion  and  the  lamb  lie  down  in  peace  together ;  but  I  have  not 
yet  lost  faith  that,  in  time,  careful,  honest,  conscientious,  and 
painstaking  work  will  bring  the  reward  of  appreciation  and  re- 
spect even  of  those  who  differ  with  me. 

If  it  be  true,  as  I  think  time  will  surely  demonstrate  it  to 
be,  that  epilepsy  is  commonly  a  reflex  rather  than  an  evidence 
of  organic  disease,  the  medical  profession  will  have  to  be  edu- 
cated to  discard  therapeutics  until  the  radical  elimination  of  all 
existing  reflexes  has  been  attempted  by  skillful  men  and  the 
epileptic  attacks  still  persist.  Such  an  education,  of  necessity, 
takes  time.  Moreover,  those  who  are  truly  skilled  in  special 
lines  of  medical  work  that  bear  upon  the  treatment  of  epilepsy 
are  fewer  in  number  to-day  than  they  surely  will  be  in  the 
future.  Even  in  the  medical  staffs  of  public  institutions  it  is 
very  difficult  to-day  to  find  any  one  who  is  willing  to  devote  the 
necessary  time  and  trouble  to  epileptic  patients.  It  is  so  much 
easier  to  give  bromides,  and  the  prognosis  (according  to  text- 
books) seems  so  bad  to  most  medical  men,  that  these  poor 
victims,  helpless  and  hopeless,  are  either  given  up  to  routine 
drugging  or  are  at  last  turned  out  without  drugs  into  epileptic 
colonies,  where  they  can  have  their  fits  with  less  personal 
humiliation  and  without  social  ostracism. 

The  late  investigations  that  have  been  made  relative  to 
abdominal  reflexes  from  floating  kidney  bid  fair  to  aid  in  some 
cases  of  intractable  epilepsy.  I  have  lately  seen  two  cases 
where  extreme  heterophoria  had  existed  and  been  satisfactorily 

'  The  records  of  these  cases  were  first  published  by  me  in  1804  in  the  New  York 
Medical  Journal.  Since  that  date  sutlieient  time  has  elapsed  to  show  whether  there  was 
any  permanency  to  my  results  or  whether  the  patients  relapsed  to  their  former  epileptic 
condition. 
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corrected  by  me  without  a  complete  cessation  of  the  epileptic 
seizures,  I  was  at  a  loss  to  discover  any  cause  for  these  sporadic 
attacks,  especially  as  the  nose,  teeth,  pelvic  organs,  rectum,  and 
ears  had  been  examined  and  found  to  be  normal.  At  last  I 
suggested  to  these  patients  the  advisability  of  being  examined 
for  a  suspected  floating  kidney.  The  persistence  of  digestive 
disturbances,  difficulty  in  sleeping  upon  one  side,  and  some 
bladder  disturbance  seemed  to  me  a  cause  for  suspicion  of  some 
abdominal  reflex.  One  of  these  patients  has  lately  been  oper- 
ated upon  for  a  displacement  of  about  six  inches  of  the  right 
kidney  ;  the  other  has  an  equally  marked  displacement,  but  has 
not  yet  decided  to  attempt  its  fixation.  The  effects  of  this  work 
upon  the  epilepsy  has  not  yet  been  determined. 
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MrscrLAR 
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Errors. 
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<o 

Resclts. 

OCCLAR  C  S 
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H.        M.         A.       Eso.  Exo.  Hrp. 

JuK       Mr.  B.      26  vrs.;     Bromidesfor  +U.50  &o     

30i  niar-         2  months ;  -Ki.oU  Additional 

1892.  Tied.  negative  latent 

I  resalts.  esophoria  dis- 
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Sept.      Mr.  F.      27  yrs. ;     Bromidesfor  +0.50     60     10 

2,      I  single.         l.'ivears:  —0.50—0.50        Additional 

1892.   >  negative  ^  latent 

I       results.  I    heterophoria 

I  i      discovered. 


Three  gradu- 
ated tenoto- 
mies upon  the 
interni. 


Three  gradn- 
at«d  tenoto- 
mies for  relief 
of  esophoria 
and  hyper- 
phoria :  glasses 
for  constant 
wear. 


NtMBER 

OF    .\rT4C«J 

W  H I  I.E 

Taki.vc 
Bromikes. 


From  two  to 
ten  dailv. 


Four  severe 
seizures  in 
7  months 

prior  to  eye- 
treatment. 


R.  G.        10  yrs.      Bromidesfor  -t-1.75  Double  con- 

atime:  -f-1.75  vergent  stra- 

negative  More  hyperme-  bismns. 

results.  tropia  found  later. 


'  Two  graduated 
tenotomies 
upon  the  in- 
terni :  hyper- 
metropic 
glasses. 


E.'.tremely 

freqii'!!.- 

often  'I'lr    , 

each  'ia'. . 


Jan., 
1896. 


43  yrs. 
mar- 
ried. 


Bromides 
and  other 
drugs  for  24 
years :  nega- 
tive results. 


-(-2..T0  , 
-f-2.50 


40     

Additional 
latent 
esophoria  dis- 
covered. 


Two  graduated    None, 
tenotomies 
upon  the  in- 
tern! :  hyper-   ! 
metropic        1 
glasses. 


About  four 

severe 
attacks  dur- 
ing each 
vear. 


5 

Mar. 

Mr.  H. 

24  vrs.: 

Bromides  in 

-t-fl-.W 

110     

Two  graduated 

Xone. 

Two  attacks 

IS, 

single. 

all  possible 

+4.00 

Additional 

tenotomies 

daring  the 

1S90. 

combinations 

for  3  years ; 

negative 

—1.00 

latent 
esophoria  dis- 
covered. 

upon  the  in- 
terni :  fall  cor- 
rection of 

year  prior  to 
eye- 
treatment. 

results. 

astigmatism 
by  glasses. 

6 

Nov. 

Mr.  S. 

19  vrs. ; 

Bromides  in 

-fO-W 

40      1^0 

Graduated 

None. 

Thirtv-f.ur 

27, 

single. 

enormous 

-f0.50 

Latent  eso- 

tenotomies for 

davs  during 

1838. 

doses,  with 

phoria  and 

esophoria  and 

the  vear 

chloral,  for 

hvperphoria 

hyperphoria. 

prior  to  eve- 

many  years. 

disclosed  them- 
selves to  a 
high  degree. 

treatment 
had  been  at- 
tended with 

a  series  of 

convulsi-i'S. 

7 

April 

Mr.  S. 

16  vrs. : 

Bromides  at 

-fl.OO 

50     _ 

Graduated 
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Seizure. 

6, 

single. 

intervals. 

-f-i.OO 



Latent  eso- 

tenotomies; 

somewiiit 

1889. 
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doses. 

phoria  was  dis- 
closed to  a  very 
high  degree.' 

glasses  for 
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irreguiMi-. 

about  f ur  a 
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8 

Oct. 

Mr.  0. 

28  yi^.: 
single. 

-2.50  —0.50 

IfiO     90 

Three  gradu- 
ated tenoto- 

ThreaM 

28. 

3  years. 

+0.50 

-  -1-0.50           Crossed 

attacks^fl 

1892. 

diplopia;  hy- 

mies  :  full  cor- 

ins 7«>9 

perexophoria. 

rection  of 

refraction  by 

glasses. 

while  nnoM 
bromides. 

9 

Mav 

Miss  S. 

13  vrs. ; 

Bromides  for 

+1.50 

+0-75 

100     

Three  gradu- 

None. 

About  two 

28. 

3  vears ; 

+1.75 

+0.75 

A  high  degree 

ated  tenoto- 

severe 

1SS5. 

negative 
results. 

of  latent  eso- 
phoria dis- 

plosed 
itself  later. 

mies;  glasses 

for  constant 

wear. 

seizures  each 
month. 
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OF  Chronic  Epilepsy  by  Corrkctiox  of  Eyestrain  Alone. 


Nlmbeu  of  Results  of 
Attacks  '     Eye-treat- 
ox  StOFPIXG  MENT  to  JAN. 

Bkomides.  1, 1894. 


One  hundred 

anJ  six  attacks 

dnrinK  tlie 

first  fourteen 

days. 

N"t  deter- 
mined. 


Remarks  ox  Case  (Jax. 
I,  1S94). 


^^.t  deter- 
mined. 


X'lt  deter- 
mined. 


No  attack  for 

more  than  12 

months. 


Only  one  light 
attack  since 
first  visit  (Sep- 
tember, 1892). 


As  far  as 
known,  only 
one  attack  has 
occurred  since 
the  first  visit. 


No  attack  for 
about  7  years. 


Several  times  Only  one  slight 

as  many  as  seizure  during 

when  the  the  past  3 

bromides  were  years, 
given. 


Tliis  experi- 
ment was 
never  deemed 
safe. 


Not  in  excess 
of  number 

under 
bromides. 


Two  years  and 

three  months 

without  an 

attack,  and 

only  one  slight 

seizure  in 
nearly  3  years. 


No  attacks  for 
past  2i^  years. 


Xot  deter- 

Not deter- 

mined. 

mined  ;  p.itient 

returned  to  the 

bromides  con- 

trary to  my 

advice. 

Continuous 

Epileptic 

ipilepsv  that 

seizures  some- 

endangered 

what  less  than 

life,  within 

when  under  the 

24  hours. 

influence  of 

bromides :  the 

physical  con- 

dition of  the 

patient  is 

greatly 

improved. 

Results  of  Eye-treat- 
.MEXT  (Nov.,  1896). 


Remarks  ox  Case 

(Nov.,  1S96). 


Patient  has  been   activelv   en- i  Complete  cure.   No  at-    This   case    seemed   very 


gaged  as  a  skilled  workman 
on  machinery  during  the 
period  covered  by  eye-treat- 
ment. 


tack  of  any  kind  since 
last  reported  attack 
(about  4  years  ago). 


This  patient  has  used  his  eyes  i  Great   amelioratiox 


on  an  average  of  six  hours 
per  day  at  book-keeping:  he 
has  entirely  recovered  from 
chrnuic  dyspepsia  of  years' 
standing. 


Eight  attacks  only  in 
4  years— some  very 
light. 


promising  to  me  wlieu  eye- 
treatment  was  commenced. 
He  wears  no  glasses. 


The  attacks  have  been  re- 
duced about  "5  per  cent. 
This  patient  would  probably 
have  been  completely  cured . 
of  epilepsy  if  he  could  have 
followed  an  out-of-door  oc- 
cupation. His  work  as  a 
book-keeper  entails  too  much 
strain  upon  his  eye-muscles. 
His  dyspepsia  '  has  been 
cured. 


This  patient  has  made  a  re- 
markable recovery  from  par- 
tial idiocv. 


Patient  abandoned  treat-    This  patient  lost  his  glasses 


ment  after  only  abt 
one  week  of  my  care. 
The  fits  have  returned, 
and  idiocv  also. 


in  a  river.  His  family  re- 
fused to  replace  them  or  to 
follow  my  directions.  In 
spite  of  wouderful  improve- 
ment the  treatment  was 
I  ]      abandoned. 

This  patient  has  been  using  his  '  Complete  cure.  No  '  This  case  had  withstood  all 
eyes  constantly  for  years  fits  in  nearly  10  years.  '  medicinal  treatment  for 
without    any    asthenopia    or  '  I      "^'^  .''■fi*''^.     His  recovery  was 

headache.     '  '      rapid  and  permanent  after 

eve-treatment. 


The  effects  of  bromides  upon 
the  mental  condition  of  this 
patient  were  alarming.  He 
has  entirely  regained  his  , 
mental  and  physical  health, 
and  has  latelv  married.  | 


This  patient  was  afflicted  with  ] 
epileptic  mania,  and  was  at 
one  time  about  to  be  com- 
mitted as  an  incurable  epi- 
leptic to  an  asylum.  He  re- 
quired a  rooni  padded  with  [ 
mattresses  while  his  seizures  ' 
were  active. 


Practically  cured. 
Only  three  attacks  in 
nearly  6  years,  due  to 
causes  that  might 
easily  excite  a  convul- 
sion in  a  healthy  sub- 
ject (see  late  record). 


Practicallt  cured. 
Only  one  series  of  at- 
tacks in  past  4^^  years, 
following  a  fainting 
attack  caused  by  ex- 
treme pain  and  while 
living  in  a  high  alti- 
tude. 


The  family  history  of  this  case 
shows  that  eye-defects  were 
inherited  by  the  patient. 
Serious  nervous  conditions 
had  developed  in  the  father 
and  a  brother. 


This  patient  became  alarmed 
because  he  had  some  seizures 
after  stopping  the  bromides, 
and  .abandoned  the  eye-treat- 
ment. The  progress  of  the 
eye-treatment  had  been  more 
than  satisfactory  to  me. 

This  is  one  of  the  cases  where 
the  marked  improvement  in 
the  patient  is  not  as  clearly 
shown  by  the  numerical  de- 
crease in  the  epileptic  seiz- 
ures as  by  the  changes  in  the 
patient  herself.  She  is  phys- 
ically a  different  being  than 
when  taking  bromides. 


Complete  cure.  No 
attacks  reported  in 
over  5  years,  during 
which  time  he  has 
been  a  student. 


Every  att.ack  has  been  di- 
rectly produced  by  an  over- 
indulgence in  wine  or  rich 
food.  The  slightest  change 
in  the  axis  of  his  cylindrical 
glass  is  apt  to  create  serious 
nervous  disturbance  in  this 
patient. 

This  case  properly  belongs,  in 
my  opinion,  to  the  class  of 
complete  cures.  The  only 
attack  that  is  reported  dur- 
ing the  long  interval  of  i}4 
years  was  produced  by  the 
pain  of  two  enormous  boils. 
He  has  had  no  attacks  for 
14  months. 

A  brother  of  this  patient  has 
been  an  inmate  for  years  of 
an  institution  for  the  educa- 
tion of  the  feeble-minded. 
The  father  has  shown  symp- 
toms of  insanity. 


Patient   never   returned  '  In    figuring     percentages     of 
for  further  eve-treat-        results     this    case     should 


ment,  nor  did  he  fol- 
low mv  instructions. 


Amelioration  of  at- 
tacks. No  late  report 
has  been  obtained 
either  from  the  physi- 
cian or  the  fiimily.  I 
have  not  seen  the  pa- 
tieut  for  3  years,  and 
do  not  now  know  her 
address. 


not  be  counted. 


The  treatment  of  this  ease 
was  begun  and  finished  be- 
fore the  instruments  of  pre- 
cision of  the  present  day 
were  sufficiently  perfected 
to  enable  the  oculists  to  do 
creilitable  work  upon  the 
complex  ocular  problems  of 
epileptics. 
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glasses  for  con- 
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bromides. 

11 

M.ir. 

Mr.  B. 
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Had  taken 

-1-0.75  

50     

Two  graduated 

None. 

Frequent 

27. 

single. 

bromides  for 

-1-0.75  

Latent 

tenotomies 

severe 

1S91. 

years,  but 

esophoria 

upon  the 

seizures. 

- 

had 

existed. 

interni;  glasses 

abandoned 

for  his  refract- 

them for  6 

ive  error. 

months  prior 

to  eye-treat- 

ment. 

12 

Mar. 

Mrs.  G. 

30  yrs. 

Bromides  for 

-f-1.00  -1-0.50 

2°     

Two  graduated 

None. 

Paroxysms 

1, 

3  or  4  years ; 

-i-1.50  -t-0.50 

Latent  eso- 

tenotomies 

ofconti'nuong 

1893. 

no  benefit 
,  derived. 
Serious  men- 
tal and  phys- 
ical effects 

were 
apparent. 

phoria  disclosed 

itself 

to  a  marked 

degree. 

upon  the 
interni :  cor- 
rection of  the 
refractive 
errors  by 
glasses. 

epilepsy  at 
intervals 
that  would 
last  from  24 
to  48  hours. 

13 

April 

Mrs.  W. 

30  yrs. 

Bromides 

Absolute  emme- 

-0     

One  graduated 

None. 

Exact  record 

8, 

seemed  to 

tropia  (even  under 

The  esophoria 

tenotomy  upon 

not  kept  by 

1893. 

exert  no  in- 
fluence upon 
the  attacks. 

atropiue). 

was  totally 
latent. 

the  right  in- 
ternal rectus. 

family. 
Several  oc- 
curred dur- 
ing the  first 
week  that  I 
personally 
controlled 
the  case. 

14 

Mar. 

Mr.  S. 

19  yrs. ; 

Bromides  for 

Absolute  emme- 

70     

One  graduated 

None. 

An  attack 

2. 

single. 

7  years ; 

tropia  (even  under 

The  esophoria 

tenotomy  of 

about  every 

1893. 

neg.ative 
results. 

atropine). 

was  almost 
totally  latent. 

right  internal 
rectus. 

14  d.iys. 

15 

Sept., 

Mr.  P. 

26  yrs. ; 

Bromides  for 

Emmetropia. 

70     

Three  gradu- 

None. 

Six  severe 

1893. 

single. 

some  years ; 
negative 
results. 

Additional 

latent 
esophoria. 

ated  tenoto- 
mies upon 
interni. 

convulsions 
during  the 
year  that 
preceded  the 
eye- 
treatment. 

16 

Mar. 

Mr.  H. 

IS  yrs. ; 

Bromides  for 

-f-2.50  

Double  diver- 

Two graduated 

None. 

A  severe  con- 

23. 

single. 

some  years ; 

-fl.OO  

gent  stra- 

tenotomies 

vulsion  each 

1893. 

negative 
results. 

bismus  ; 
apparent!  v  a 

riglit  ■ 
hyperphoria 

also. 

upon  the  ex- 
terni ;  full  cor- 
rection of 
refractive  error 
by  glasses. 

month ;  from 

two  to  fifteen 

attacks  of 

petit  mal 

daily. 

17 

Dec. 

Miss  F. 

17  yrs. 

Had  never 

Absolute  emme- 

30      

One  graduated 

None. 

Had  never 

28, 

taken  the 

tropia  (under 

Some  l.itent 

tenotomy  npon 

taken 

1891. 

bromide 
salts. 

atropine;. 

esophoria 
was  disclosed. 

the  right  inter- 
nal rectus. 

bromides. 

IS 

Oct. 

Miss  J. 

22  yrs. 

Bromides  for 

-1-  1.00  

ISO    50.f 

Graduated 

None. 

About  four 

13, 

years;  at-      -f  1.00  

Crossed  and 

tenotomies 

severe 

1890. 

tacks  not 

arrested,  but 

decreased  in 

number. 

vertical 
diplopia. 

upon  both  ex-    j 
terni  and  su- 
perior rectus ; 
full  correction 
of  refraction     | 
by  glasses. 

attacks  each 
year. 
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XrMBER  OP  Results  of 

Attacks  Eye-treat- 

ox  Stopping  mext  to  Jax. 
Bromides.  1,  1894. 

I  ■ 


Remarks  ox  Case  (Jax. 
1,  1894). 


REsri.TS  of  Ete-ireat- 
mexi  (Not.,  189f ). 


Remarks  ox  Case 
(Nor.,  1896). 


Onlv  one 
severe  fit ;  un- 
controllable 
attacks  of 
nausea  accom- 
panied by 
symptoms  of 
petit  mal. 

One  hundred 

severe  attacks 

during  past  6 

months ; 

twenty-five 

attacks  of  petit 

mal  often  dur- 

in  24  hours. 

Patient  did  not  | 

dare  to 
abandon  bro- 
mides until 
after  the  second 
tenotomy.       I 


Not  materially 
altered. 


No  convulsive 
seizures  for 
over  2  years ; 
only  one  attack  j 
of  nausea  dur-  I 
ingyearIS93.    i 


Epileptic 
seizures  were 
markedly  re- 
duced in  num- 
ber prior  to  the 
sudden  death 
of  the  patient. 


The  paroxysms  of  nausea  that 
formerly  lasted  a  week,  and 
were  closely  allied  to  attacks 
of  petit  mal,  have  been 
greatly  modified,  and  are 
now  very  infrequent. 


This  patient  discarded  his 
glasses  contrary  to  instruc- 
tions. He  was  found  dead 
with  a  wound  on  the  fore- 
head, supposed  to  be  due  to 
falling  npon  a  stone  when 
seized  with  an  epileptic  at- 
tack. 


Complete  cure.  No  The  recoverv  of  this  patient 
epileptic  seizure  for  seems  to  'be  complete  in 
almost  5  years.  One  spite  of  the  failure  of  drugs 
attack  of  nausea  in  |  to  control  either  the  epi- 
1S95  without  loss  of  lepsv  or  the  attacks  of 
consciousness.  ;     nausea.    He  has  to  use  his 

eyes   almost  constantly   in 
I      his  vocation. 

Found  dead  with  his  '  This  patient  entirely  disre- 
ijlasses  m  hU pocket.  garded  my  instructions   as 

to  the  use  of  hypermetropic 
j  glasses.  This  may  have 
caused  the  convulsion  that 
that  led  to  his  untimely 
end. 


No  attack 

during  the  past 

5  months. 


No  attack  for 
past  9  months. 


Freqoent    and    uncontrollable  ■  Complete    cure.      No    This  case  appeared  to  me  to 
nvstencat     flt-f.fi/.L-Q    that    ^z,-         an;iAn«-;A  »»:....-,  ■.  j v.    _, .  , 


epileptic  seizures  dur- 
ing the  past  3J^  years. 


hysterical  attacks  that  oc 
curred  prior  to  the  eye-treat- 
ment are  things  of  the  past. 
The  patient  gained  2S  pounds 
in  weight  within  3  months 
after  the  withdrawal  of  the 
bromides.  Her       mental 

powers  have  been  perfectly 
restored. 

This  p-atient  was  found  to  be    Complete    cure.      No 
absolutely  free  from  refract-  :      attack  of  any  kind  for 
ive    errors.      Her    esophoria  |      3>^  years, 
was  also  totally  latent.     The 
solution  of  this  problem  was 
effected  by  a  judicious  use  of 
prismatic  glasses. 


Withdrawal  of 
bromides  for 
4  months  did 

not  afi-ect 

frequency  of 

epileptic 

attacks. 

Not  deter- 
mined. 


Not  deter- 
mined. 


About  four 
severe  convul- 
sions during 
each  year. 


About  one 
severe  attack 
each  month. 


Patient  has 

passed  6 

months  without 

an  attack  since 

the  operation ; 

only  two 
attacks  in  13 

months. 
No  attack  for 

a  period  of 
11  months  dur- 
ing 1893.        1 


A  terrible  accident  occurred  to 
this  patient.  While  in  a  fit 
he  overturned  a  lamp  and 
was  burned  so  that  his  life 
was  despaired  of.  Since  then 
the  eye-treatment  has  been 
suspended  until  lately. 

This  patient  has  been  entirely 
relieved  of  chronic  constipa- 
tion of  many  years'  standing 
(as  a  result  of  his  improved 
nervous  tone). 


Decided  ameliora- 
tiox.  This  patient 
continues  to  have  at- 
tacks occasionally,  but 
has  never  returned  to 
bromides. 


be  almost  a  hopeless  one 
when  first  seen.  Her  phys- 
ical and  mental  condition 
was  alarming.  The  letter 
of  Dr.  Hedges  and  the  re- 
port of  her  husband  both 
confirm  this  statement. 


This  case  seemed  a  desperate 
one  at  the  beginning  of  my 
work.  She  had  no  error  of 
focus,  and  but  one  gradu- 
ated tenotomy  was  required 
to  complete  the  eye-treat- 
ment and  to  restore  per- 
fect health. 


Eighteen  attacks  have  oc- 
curred in  3)^  years,  some 
slight.  This  is'  about  one- 
fourth  of  the  number  that 
his  average  (while  under 
bromides)  would  have  ag- 
gregated in  the  same  time. 


Practical  cure.    Two    This  patient  indulges  in  very 
or  three  lisht  seizures        violent   forms    of   athletics 


ve    followed   severe 
gastric  upsets  during  | 
the  past  3  years. 


Four  months 
without  a  con- 
%TiIsion ;  at- 
tacks of  petit 
mal  much  less 
frequent. 


Results  nega- 
tive :  patient 
continues  to 
have  attacks 
every  4  or  5 

months. 

Only  three 

attacks  in  18 

months. 


The  eye-conditions  of  this  pa- 
tient are  as  yet  only  partially 
solved.  This  case  is  one  of 
the  most  difiScult  eases  of 
heterophoria  that  I  have  ever 
seen. 


The  improvement  in  the  hetero- 
phoria was  marked  in  this 
patient,  but  no  material 
change  in  the  frequency  of 
the  attacks  followed. 

This  patient  has  been  enabled 
to  dispense  with  a  constant 
attendant.  She  goes  to  places 
of  amusement,  balls,  etc..  and 
is  regarded  as  an  invalid  no 
longer  by  her  parents  or 
friends. 


constantly  as  a  pastime. 
He  is  irregular  in  sleeping 
and  imprudent  in  eating. 
He  is  a  book-keeper,  and 
I      uses  his  eyes  constantly. 

Not    improved.      The    This  patient  was  too  sluggish 
fits  and  mental  impair-  |      mentally  to  give  intelligent 


ment  of  this  patient 
were  not  markedly  im- 
proved when  last  re- 
port was  received. 


Not  improved.  This 
patient  abandoned 
treatment  about  2 
years  ago. 


Decided  ameliora- 
Tiox.  This  patient 
still  has  occasional 
seizures,  but  she  re- 
quires no  attendant, 
and  is  able  to  work. 
She  has  never  com- 
pleted the  eye-treat- 
ment. 


eye-tests.  I  regard  this  case 
as  one  of  organic  brain  dis- 
ease. I  have  not  seen  the 
patient  in  nearly  2  years. 

The  probability  of  a  reflex 
pelvic  cause '  in  this  ease 
seemed  great.  No  exam- 
ination was  made  while 
under  my  care. 

The  parents  of  this  girl  de- 
cided to  abandon  eye-treat- 
ment before  I  deemed  it 
wise.  When  I  last  saw  the 
patient  she  looked  like  a 
different  being  than  when 
she  first  came  under  my 
care. 
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A  Detailed  Summary  of  the  Treatment  of  Twexty-six  Cases  of 


i 

si 

-  ? 
tap 

2 

Previoos 
Treatment 

Refractive 

Mcscdlar 

Ocular 

1^ 

Ncmber 
or  Attacm 

<  < 

f 

AND 

Errors. 

Anomalies. 

Employed. 

T.IKISG 

o 

M 

Results. 

11 

Bromides. 

H.        M.         A. 

Kso.  Exo.  Hyp. 

19 

Mar. 

Miss  D. 

12  yrs. 

Bromides  for 

+2.75  

20     

Graduated 

None. 

Attacks 

10. 

18  months ;    j 

+3.25  

A  high  degree 

tenotomies 

arre.ited  for 

1893. 

physical  re- 
sults unsatis- 
factory. 

of  latent 

esophoria 

disclosed 

itself. 

upon  the  in- 

terni :  glasses 

for  constant 

wear. 

18  months  at 
Que  time. 

20 

June 

Miss  D. 

30yrs. 

Bromides  for 

+1.50  

90     

Two  graduated 

None. 

Ten  severe 

15. 

over  5  years. 

+1.50  

A  high  degree 

tenotomies 

seizures  in 

1893. 

of  latent 
esophoria. 

upon  internal 
recti ;  +  1.00  s. 
glass  for  con- 
stant wear. 

0  years. 

J 

?A 

Feb. 

Mr.  T. 

22  yrs. ; 

Bromides  in 

+0..50  +0.50 

70     

Both  interni 

None. 

An  averigiP 

17. 

mar- 

heavr doses 

+0.50  -  +0.50 

This  patient 

had  been  oper- 

of sixsevenr 

1892. 

ried. 

for  past  10 
years. 

has  shown 
an  approach 

to  double 
convergent 
squint  prior 
to  my  tests. 

ated  upon  prior 
to  my  examina- 
tion of  the  pa- 
tient.   One 
gr.iduated 
tonoiomy  was 
performed 
bv  me. 

fits  each 
year,  with 
s'ome  petit- 
mal  attacks. 

?.?. 

Oct. 

Miss  R. 

22  yrs. 

No  bromides. 

+1.25  

150     90 

Graduated 

None. 

Had  never 

24. 

+1.25  

Extreme 

tenotomv  upon 

taken 

1893. 

nystagmus 
when  either 
eye  is  covered. 

left  superior 
rectus. 

bromides. 

23 

Oct. 

Mr.  M. 

31  yrs. ; 

Bromides  for 

+O..Tn  

7HO  

Three  gradu- 

None. 

Four  severe 

21, 

single. 

past  12 

+0.50  

Unconquer- 

ated tenotomies 

fits  during 

1893. 

years. 

able  diplopia. 

upon 
the  interni. 

p.ist  year. 

24 

Jan. 

Master 

9  yrs. 

Bromides  in 

+0..5n  

60     

Two  graduated 

None. 

A  series  of 

7, 

B. 

large  doses 

+0.50  

Additional 

tenotomies 

convulsive 

1889. 

at  intervals 

for  some 
years :  nega- 
tive results. 

latent 
esophoria. 

upon  the  in- 
terni, under 
chloroform. 

seizures  at 
irregular  in- 
tervals. Very 
frequent 
attacks  of 
petit  mal 
between  the 
convulsive 
outbreaks. 

25 

April 

Miss  C. 

15  yrs. 

Bromides  for 

+0.50  

60      40 

Graduated 

None. 

Verv  severe 

7 

G  months : 

+0.50  

Considerable 

tenotomies 

seizures  at 

1892. 

results  not 
satisfactory. 

latent  eso- 
phoria and 
hyperphoria 
existed. 

upon  both 
internal  recti 
and  left  in- 
ferior rectus. 

irregular 

intervals. 

Petit-mal 
attacks  very 

frequent. 

often  several 

during  each 

dav. 

26 

Mar. 

Miss  D. 

2.5  vrs. 

Bromides ; 

+1..50  

SO     10 

Graduated 

None. 

Verv  severe 

15. 

animal  ex- 

+1..50   

tenotomies 

attacks  "f 

1894. 

tracts  ;  nega- 
tive resnlts. 

upon  both 
interni. 

Brand  mal 
about  onie  in 
each  week. 

Summarij:  Completely  cured:  Cases  1,  4,  7,  10,  12,  13,  20.    Amelioration:  Cases  2.  9.  l4,  IS,  19,  21,  22,  23,  2C. 
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Chronic  Epilepsy  by  Cokrectiox  of  Eye-strain  Alone  (concl'd). 


Number  of 

Attacks 
ON  Stopping 
Bromides. 


Results  of 

ErE-TREAT- 

me.nt  to  Jan. 
1,  1894. 


Remarks  ox  Case  (Jan. 
1,  1394). 


Results  of  Eye-treat- 
ment (Nov.,  1896). 


Remarks  on  Case 
(Nov.,  1896). 


Four  severe 

convulsions  in 

12  weeks 

prior  to  eye- 

tre.itment. 


Two  severe  fits 

one  month 

apart. 


Not  deter- 
mined. 


Almost  daily 
attacks  of 
petit  mal. 


Has  never 
dared  to  aban- 
don the 
bromides. 


Not  tried. 


Same  as  when 

under 

bromides. 


Five  attacks 

during  past 

8  months: 

seizures  much 

less  severe  than 

formerly. 


No  epileptic 

seizure  for  over 

7  months. 


During  the 

past  year  the 

patient  has 

had  six 

seizures. 


Attacks  less 
than  before 
operation. 


No  attack  since 
the  first  gradu- 
ated tenotomy 
(nearly  4 
months). 

Negative. 


This  patient 
has  about  as  1 
many  attacks  | 
as  when  under  i 
the  influence  of 
bromides. 


This  patient  has  not  yet  been 
observed  for  a  sufficient  time 
to  speak  definitely  about  re- 
sults. Her  parents  and  physi- 
cian regard  her  as  very  much 
improved  by  eye-treatment. 

This  patient  has  steadily  filled 
a  clerical    position   that    in- 
volved a  constant  use  of  the  . 
eyes    during     the    period    of 
treatment  in  my  office. 

The  eye-treatment  seems  to 
have  accomplished  as  much 
as  large  doses  of  bromides  did 
thus  far ;  apparently  the  epi- 
leptic attacks  are  growing 
still  less  frequent.  The 
physical  condition  of  the 
patient  is  very  much  im-  i 
proved. 

The  treatment  of  this  case  has 
not  progressed  far  enough  to 
justify  any  marked  improve-  , 
ment  in  the  epileptic  seizures,  i 
Extreme    heterophoria    still  i 
remains. 


In  spite  of  the  sudden  with- 
drawal of  the  bromides,  the 
patient  reports  a  very  decided 
improvement  in  his  general 
physical  condition. 

The  patient  was  withdrawn 
from  my  care  before  the  re- 
sults of  eye-treatment  could 
be  determined.  Marked 
latent  heterophoria  remained 
uncorrected. 


The  correction  of  the  existing 
heterophoria  in  this  case  is 
probably  imperfect.  Further 
operative  work  will  doubt- 
less have  to  be  done  before 
orthophoria  is  established. 


Some  amelioration. 
The  patient  has  not 
had  the  eye-treatment 
completed. 


Complete  cure.  No 
attack  of  any  kind 
during  past  S}^  years. 


Some      amelioration. 
This  patient    is  very 
apt    to   have    attacks  i 
from    gastric    upsets. 
He  had  an  injury  to  I 
his    head    years     ago  ! 
that  may  be  a  factor  j 
in  his  epilepsy.  j 


Decided  ameliora- 
tion. The  actual 
number  of  seizures  is 
less  than  before  eye- 
treatment,  and  nystag- 
mus is  totally  arrested 
unless  the  right  eye  be 
covered  or  closed. 

Decided  ameliora- 
tion. Occasional  seiz- 
ures still  occur,  but 
the  patient's  physical 
and  mental  condition 
is  greatly  improved. 

This  patient  has  been 
confined  in  a  private 
retreat  for  the  past  4 
or  5  years. 


The  slow  approach  of  the 
menses  has  been  an  im- 
portant factor,  I  think,  in 
causing  the  attacks  during 
the  past  2  years.  The  eye- 
treatment  has  been  unfort- 
unately postponed  for  2 
years  or  more. 

This  young  lady  has  had  to 
use  her  eyes  constantly  as 
a  book-keeper,  yet  she  has 
been  perfectly  restored  to 
health  by  eye-treatment. 

This  patient  had  had  two 
operations  done  upon  his 
interni  (before  I  saw  him) 
by  an  oculist  in  Maine.  I 
was  therefore  embarrassed 
in  my  work  from  the  onset 
from  a  lack  of  knowledge 
of  the  original  conditions. 


This  case  was  one  of  terrific 
nyatagiHus.  She  had  been 
operated  upon  in  infancy 
for  double  cross-eye  :  hence 
the  eye-tests  have  been  very 
unreliable,  and  the  results 
even  better  than  I  at  first 
hoped  for. 

This  patient  has  been  enabled 
to  return  to  active  work  as 
a  minister  of  the  gospel. 


The  marked  mental  derange- 
ment of  this  boy  (at  times) 
and  his  violent  temper  made 
it  impossible  to  carry  out 
a  system  of  eye-treatment 
with  any  hope  of  success. 


Not  improved.  This 
patient  was  withdrawn 
from  my  care  by  her 
parents  in  spite  of  the 
protests  of  the  family 
physician. 


Decided  amelioba- 
tio.v.  This  patient 
passed  16  months 
xcithout  attacks  of  any 
kind. 


This  was  a  complicated  and 
difficult  eye-problem  to 
solve,  and  the  parents  were 
not  content  to  wait  for  re- 
sults. I  still  feel  sure  that 
good  results  would  have 
been  manifested  later  had 
the  eye-treatment  been  com- 
pleted. 

I  have  strong  hopes  of  yet 
making  the  results  of  this 
case  a  permanent  and  com- 
plete cure. 


Practically  cured :  Cases  .i,  6,  1-5.     Not  imiroved  :  Cases  16,  17,  25.    Not  counted ;  Cases  3,  8,  11,  24. 


CHAPTER  VIII. 

THE  EYE-TREATMENT  OF  NERVOUS  PROSTRATION 
AND  INSANITY, 

The  conditions  of  nervous  prostration  and  insanity  seem 
to  be  so  closely  related,  in  many  instances,  that  the  author  has 
deemed  it  wise  to  include  the  records  of  a  few  interesting  cases 
of  these  types  in  one  chapter. 

Many  victims  of  insanity,  especially  in  some  of  the  milder 
types,  clearly  show,  by  their  clinical  histories,  that  the  mental 
disturbance  did  not  develop  while  in  perfect  health,  but  that  it 
was  preceded  by  a  decided  nervous  debility  which  had  for  a 
variable  period  of  time  been  recognized  by  the  patients  them- 
selves, their  immediate  families,  and  friends. 

Irrespective  of  the  views  that  are  advanced  to-day  regard- 
ing the  organic  changes  which  are  encountered  in  the  brain 
itself  or  its  envelopes  in  the  various  types  of  insanity,  it  must 
be  admitted,  I  think,  by  all  medical  men  having  a  large  experi- 
ence with  the  insane,  that  remarkable  and  complete  recoveries 
sometimes  do  occur  in  patients  that  apparently  for  a  time  gave 
little  basis  for  a  hopeful  prognosis. 

The  clinical  histories  of  two  cases  that  I  shall  incorporate 
in  this  chapter  are  of  this  type. 

Neither  of  these  seemed  to  me,  at  first,  to  be  cases  that 
justified  much  hope,  if  any,  of  ultimate  recovery  ;  they  presented 
symptoms  that  pointed,  in  the  strongest  way,  toward  the  exist- 
ence of  organic  cerebral  disease  ;  they  were  hard  to  control  by 
experienced  attendants ;  they  had  not  been  benefited  (prior  to 
consulting  me)  by  medication,  although  they  had  been  treated 
for  some  time  by  men  of  reputation ;  one  was  in  extremely  bad 
physical  condition,  so  that  the  probable  duration  of  life  seemed 
to  be  near  its  close ;  and,  in  each  instance,  the  eye-treatment 
was  begun  (purely  at  the  solicitation  of  friends)  rather  as  a  last 
hope  than  from  faith  in  its  curative  results. 

One  of  these  cases  presented  many  of  the  typical  symptoms 
of  paresis, — a  disease  that  is  generally  accepted  by  the  physi- 
cian as  a  hopeless  malady. 

Some  years  ago,  when  Weir  Mitchell  first  brought  the 
(270) 
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"rest  cure"  into  prominence  as  a  means  of  restoration  to  health 
of  cases  of  general  physical  debility  and  nervous  collapse,  the 
happy  results  obtained  by  this  method  of  treatment  (in  which 
drugs  formed  no  essential  factor)  led  to  its  general  adoption  bv 
medical  men  as  a  step  in  advance  of  all  previous  methods. 

It  cannot  be  denied  that  by  this  method  of  treatment  thous- 
ands of  sufferers  from  nervous  prostration  have  been  greatly 
benefited  or  restored  to  health  ;  but  they  have  had  to  bear  with 
patience  its  many  unpleasant  features  for  months  at  a  time  ; 
have  had  to  voluntarily  isolate  themselves  from  their  families, 
without  even  written  communications  with  loved  ones ;  have 
been  confined  to  bed ;  have  been  fed  under  explicit  directions ; 
have  had  a  trained  nurse  to  direct  them  ;  have  had  massage  and 
electricity  as  a  substitute  for  exercise ;  and  have  in  no  icay  been 
allowed  to  use  their  eyes  for  reading,  sewing,  playing  games,  or 
other  amusements. 

The  particular  factor  in  this  so-called  "  rest  treatment " 
that  I  have  put  in  italics  in  the  preceding  paragraphs  has  not 
been  given,  perhaps,  sufficient  credit  for  its  results  upon  this 
class  of  patients. 

It  is  essentially  a  rest  treatment  to  vision  as  well  as  to 
muscles. 

It  practically  reduces  to  a  minimum  in  these  patients  all 
leakage  of  nerve-force  from  eye-strain.  It  allows  of  a  fresh 
accumulation  of  nervous  energy,  because  it  arrests  (as  far  as  it  is 
possible  to  do  without  direct  aid  to  the  eyes)  excessive  expen- 
ditures of  nerve-force,  in  those  patients  who  are  unconscious 
victims  to  errors  of  refraction  or  anomalies  of  the  muscles  of 
the  orbits  (heterophoria). 

That  the  distinguished  neurologist,  after  whom  this  rest 
treatment  is  commonly  named  and  by  whom  it  is  extensivelv 
employed,  is  not  indifferent  to  this  view  is  shown,  I  think,  bv 
the  fact  that  he  to-day  has  the  eyes  of  many  of  his  patients  very 
carefully  examined  during  or  prior  to  his  rest  treatment.^ 

Possibly  he  has  found  that  his  cures  are  more  rapid  and 
permanent,  when  eye-strain  is  corrected  early,  than  in  years  past, 
when  the  testing  of  the  eyes  of  neurasthenic  patients  was  less 
frequently,  and  certainly  less  thoroughly,  done,  even  by  oculists 
of  repute. 

'  I  base  this  assertion  upon  the  statements  made  to  me  bv  patients  who  have  been 
under  his  care. 
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One  of  the  cases  reported  in  this  chapter  affords  a  happy 
illustration  of  my  view  : — 

After  three  months  or  more  of  the  strictest  rest  treatment 
she  \vas  discharged  hy  the  aforesaid  neurologist  as  cured.  The 
improvement  lasted  only  a  few  months.  Gradually  all  the  old 
symptoms  of  nervous  prostration  returned.  Her  physical  and 
nervous  condition  became,  within  one  year,  as  bad  as,  if  not 
worse  than,  before  the  rest  treatment. 

A  correction  of  a  latent  heterophoria  without  any  rest 
treatment  restored  her  to  health,  and  the  cure  has  remained 
permanent  for  many  years. 

To  the  thinking  mind  this  case  suggests  the  following 
pertinent  inquiry : — 

Could  not  this  patient  have  been  spared  the  confinement ; 
the  isolation  from  husband  and  children  ;  the  large  expense 
entailed  by  absence  from  home,  trained  nurse,  etc. ;  and  one 
more  year  of  suffering  had  the  eyes  been  examined  earlier"? 

Another  case  reported  in  this  chapter  illustrates,  perhaps 
with  equal  force,  the  failure  of  a  somewhat  similar  experience. 
Here  heterophoria  proved  to  be  the  exciting  cause  of  peculiar 
and  intractable  nervous  manifestations  in  a  male,  and  its  cor- 
rection effected  a  complete  cure. 

It  is  not  the  author's  intention,  in  this  chapter,  to  discuss 
in  detail  either  insanity  or  neurasthenia  in  their  varied  types 
and  manifestations.  The  limits  of  this  small  volume  would 
preclude  it,  if  otherwise  it  seemed  to  the  author  judicious  to 
attempt  it.  It  is  sufficient  to  bring  forward  here  (purely  as  an 
object-lesson)  a  few  clinical  histories  that  are  of  great  interest 
because  they  shed  light  upon  a  much  neglected  factor  in  mental 
as  well  as  physical  collapse. 

Such  cases  as  these  are  not  without  parallel  in  the  experi- 
ences of  other  medical  men  wlio  have  devoted  themselves  to  the 
study  of  heterophoria.  I  find  in  my  case-books  several  letters 
from  physicians  that  narrate  equally  startling  results  from  the 
relief  of  eye-strain  in  cases  of  extreme  mental  disturbances. 
Furthermore,  similar  results  have  been  published  by  others, 
from  time  to  time,  within  the  past  decade,  without  apparently 
attracting  the  amount  of  attention  that  such  results  should 
warrant. 

I  feel  sure  that  in  the  future  more  attention  will  be  paid  to 
the  eyes  of  inmates  of  our  insane-asylums.     In  the  past,  as  far 
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as  I  can  learn  by  conversation  with  medical  directors  of  such 
institutions,  little,  if  anything,  has  been  attempted  in  this  line. 
Even  tlie  refraction  of  insane  patients  has  not  been  generally 
tested  under  atropine  in  such  institutions ;  nor  are  any  system- 
atic records  hept  of  ef/e-examinations  of  inmates,  as  far  as  I 
know,  in  any  insane-asylum  of  America  or  Europe. 

I  have  at  times  pleaded  with  several  medical  superintendents 
of  public  institutions  of  this  kind  for  an  attempt  to  obtain  and 
publish  a  complete  set  of  eye-tests  (by  the  new  methods)  of  all 
the  insane  patients  under  their  care ;  but  I  have  been  met  with 
the  statement  that  the  resident  medical  staff  was  not  competent 
to  do  the  work,  and  that  the  labor  of  doing  it  was  too  great  to 
undertake  without  a  special  appropriation  to  meet  the  expense 
of  employing  competent  aid  in  making  the  investigation. 

A  case  is  reported  by  my  friend,  Dr.  G.  T.  Stevens,^  where 
acute  mania  was  arrested  almost  at  once  by  the  employment  of  a 
few  drops  of  eserine  in  the  eye,  in  order  to  aid  the  accommoda- 
tion that  was  temporarily  paralyzed,  and  to  stimulate  pupillary 
contraction. 

In  one  of  the  cases  reported  by  me  the  use  of  atropine  in 
the  eye  to  relax  ciliary  spasm  caused  an  immediate  restoration 
of  the  patient  to  health.  His  eyes  had  never  been  regarded  as 
a  factor  in  his  nervous  disorder. 

Case  I.  Symptoms  Closely  Resembling  Those  of  Paresis. — 
Mr.  B.,  age  37  ;  clerk ;  married.  Patient  was  referred  to  me 
by  Dr.  T.  J.  Martin,  of  Buffalo,  on  February  20,  1895. 

Family  History :  Father  died  of  apoplexy  at  79;  mother 
died  of  Bright's  disease  at  69.  Several  paternal  relatives  died 
of  paralysis.  No  hereditary  tendencies  to  phthisis,  headaches, 
or  nervous  diseases.  Has  one  son,  11  years  old,  who  is  strong 
and  well. 

History  of  the  Case:  For  the  past  two  years  this  patient 
has  shown  great  irritability  in  his  business.  In  May,  1894,  he 
began  to  have  pains  in  the  occiput  and  trouble  in  his  speech. 
The  pains  subsided  in  June,  but  his  speech  continued  to  be 
troublesome. 

In  October,  1894,  lie  had  a  sudden  collapse  of  business 
ability, — sending  goods  to  wrong  places  and  misapplying  checks 
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and  money.  A  loss  of  memory  for  events  and  names  developed. 
Gradually  the  condition  of  somnolence  appeared ;  so  that  he 
would  drop  to  sleep  suddenly. 

For  the  past  three  months  he  has  taken  a  course  of  gal- 
vanism. He  can  now  tell  names  and  remember  events  from 
day  to  day,  but  he  has  lately  been  doing  strangely-erratic  things 
in  the  line  of  purchases  and  expenditures.  The  day  before 
leaving  Buffalo  he  went  to  all  the  banks  trying  to  cash  checks 
and  bought  a  number  of  horses,  a  revolver,  etc.  He  is  con- 
stantly hunting  through  the  drawers  and  closets  in  his  house. 
He  will  steal  and  hide  sweets  and  cakes  from  his  own  table  ; 
he  is  utterly  irresponsible,  very  hard  to  control,  and  imagines 
that  he  is  very  wealthy. 

After  reaching  New  York  in  charge  of  a  male  nurse  he 
became  more  violent  than  usual,  and  very  difficult  to  control. 
He  accosted  women  on  the  street  until  a  policeman  was  on  the 
point  of  arresting  him  ;  tried  to  enter  different  rooms  in  the 
boarding-house ;  put  on  his  clothes  incorrectly, — his  drawers 
over  his  pants,  etc. ;  washed  his  feet  in  the  slop-jar ;  and 
resisted    all  attempts  to  control  him,  etc. 

Eye-defects :  This  patient's  refraction  (under  homatropine) 
Avas  corrected  by  +  0.50*  C  +  0.50''  (axis,  90°)  in  each  eye.  At 
the  first  examination  he  showed  but  1°  of  manifest  esophoria 
with  an  abduction  of  8° ;  but  esophorial  prisms  were  given  and 
increased,  as  fast  as  he  showed  any  surplus,  until  he  disclosed 
12°  of  latent  esophoria,  and  unconquerable  homonymous 
diplopia  when  prisms  were  removed. 

Treatment  and  Residts :  Without  any  promises  of  cure,  or 
even  expectation  of  such  a  result,  I  advised  a  radical  elimina- 
tion of  the  esoplioria  by  graduated  tenotomies  upon  both  interni. 
To  this  step  the  wife  and  friends  assented,  with  the  hope  that 
some  possible  improvement  might  follow  the  removal  of  so  great 
a  leakage  of  nerve-force  as  eye-strain  was  causing  in  this 
patient. 

After  an  operation  on  each  internus  I  advised  the  family 
to  give  this  patient  absolute  quiet  and  rest  in  a  family  sanita- 
rium near  Buffalo  for  several  months.  He  was  not  a  safe 
member  of  any  private  family  at  this  time,  and  was  too  hard  to 
control  even  for  any  male  nurse  to  feel  safe  with  him  while  in 
his  exclusive  care. 

His    eye-tests   after    the    operations   were  as    follow :    No 
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hyperphoria  ;  no  esophoria ;  adduction,  30°  ;  abduction,  6°  +  J 
right  sursumduction,  3°  ;  left  sursumduction,  3°. 

This  patient  followed  my  advice.  He  improved  very 
rapidly,  and  was  discharged  as  cured  from  the  sanitarium 
after  a  few  months  of  simple  rest. 

A  friend  of  this  patient  reported,  only  a  few  weeks  ago, 
tliat  the  recovery  of  this  patient  seemed  to  be  complete  and  per- 
manent. He  has  again  engaged  in  business  and  shows  no 
signs  of  mental  disturbance. 

As  this  patient  was  only  under  my  care  for  about  ten  days, 
I  doubt  if  all  latent  esophoria  has  yet  been  fully  developed  and 
corrected.  The  wonderful  change  that  immediately  followed 
the  work  done  upon  the  eye-muscles  indicates  quite  clearly  (to 
my  mind)  that  the  cerebral  disturbance  in  this  case  was  de- 
pendent largely  upon  an  extreme  physical  depression  produced 
by  eye-strain,  and  that  recovery  would  have  been  improbable 
without  the  operative  work  that  arrested  the  leakage  of  nerve- 
force  in  this  patient. 

Case  II.  Melancholia  ivith  Suicidal  Tendencies. — Mr,  T., 
aged  37  ;  married ;  insurance-broker.  Referred  to  me  by  Dr. 
Trask,  of  Astoria,  Long  Island,  X.  Y. 

Family  History  :  Mother  has  been  an  invalid  most  of  her 
life.  One  sister  has  had  nervous  prostration.  An  aunt  was 
msane.  An  uncle  committed  suicide.  Some  phthisis  in  his 
paternal  ancestry. 

History  of  the  Case :  This  patient  has  suffered  for  twenty 
years  with  sick  headaches  and  for  over  two  years  with 
insomnia. 

During  the  past  two  years  his  relatives  have  noticed  that 
morbid  feelings  and  delusions  have  been  manifested  from  time 
to  time,  and  that  gradually  the  condition  of  melancholia  with 
suicidal  tendencies  had  developed  to  such  an  extent  as  to  cause 
alarm.  He  had  been  for  months  unable  to  attend  to  business,  and 
most  of  the  time  of  late  it  had  been  deemed  imprudent  to  leave 
him  witliout  a  companion.  All  medical  treatment  and  a  trip  to 
Europe  had  afforded  no  permanent  relief. 

Eye-defects :  This  patient's  refraction  (under  atropine)  was 
corrected  by  —  3.50^  3  —  1.00^  (axis,  90°)  in  each  eye.  A 
marked  hyperphoria  and  a  decided  exophoria  also  existed. 

Treatment    and   Residts :    Glasses    for    constant   wear   (to 
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fully  correct  the  refraction)  were  ordered,  and  two  graduated 
tenotomies  were  performed  (one  on  the  inferior  rectus  and  one 
on  the  right  externus). 

Within  six  weeks  this  patient  regained  liis  health  and  all 
signs  of  mental  depression  disappeared. 

He  has  been  seen  by  me  from  time  to  time  during  the 
past  eight  years  and  no  relapse  has  ever  occurred,  although  he 
has  passed  through  extreme  business  anxieties  and  other 
experiences  that  would  have  prostrated  him  in  the  past. 

Case  III.  Entire  Loss  of  Mental  Faculties,  with  Insomnia 
and  Symptoms  of  Cerehral  Softening.— ^ix.  P.,  aged  41  ; 
married ;   manufacturer. 

The  entire  history  of  this  very  remarkable  case  has  already 
been  given  in  Chapter  V.  The  author  would  refer  the  reader 
to  page  153  for  full  details  of  symptoms  and  treatment. 

This  patient  had  gradually  reached  a  point  where  he  could 
not  tell  how  or  where  his  various  garments  were  designed  to  be 
worn  ;  and  he  had  been  known  to  chew  on  a  bolus  of  food  for 
one  hour  until  told  to  swallow.  He  had  for  months  been 
cared  for  as  a  child  would  be ;  his  bills  had  been  paid  for  him 
by  his  attendant ;  he  had  been  regarded  as  a  case  of  hopeless 
softening  of  the  brain  by  all  physicians  that  had  been  employed 
to  treat  him,  and  yet  he  made  a  complete  recovery  by  the 
correction  of  his  eye-defects. 

Seven  years  have  passed  without  a  relapse.  He  is  to-day 
actually  engaged  in  his  old  business  pursuits,  that  are  very 
taxino-  to  his  strensfth  and  in  which  large  financial  interests  are 
involved. 

Case  IV.  MelancJtolia,  ivith  Violent  Outhreahs  and  De- 
lusions.— Mr.  C,  aged  47  ;  married ;  treasurer  of  a  corporation. 

Family  History :  Xo  history  of  mental  disease  in  ancestry 
as  far  as  patient  knows.  Most  of  his  immediate  relations  and 
his  ancestry  are  somewhat  delicate  in  physique.  Some  have 
headaches.     No  phthisical  tendencies. 

History  of  the  Case :  This  patient  was  from  youth  of  a 
delicate  build,  thin,  pale,  and  not  overstrong.  He  had  culti- 
vated literary  tastes,  wrote  poetry,  was  extremely  bright  in  an 
intellectual  way,  and  was  appointed  early  in  charge  of  very 
large  financial  interests.  His  temperament  was  a  wonderfully 
cheerful  one,  both  in  his  family  and  his  outside  social  relations. 
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About  three  months  before  I  was  called  to  see  him  he  had 
caused  great  alarm  and  anxiety  among  his  friends  and  family 
by  unmistakable  signs  of  mental  failure  and  delusions.  Among 
the  first  symptoms  that  he  showed  were  several  startling  con- 
fessions on  successive  days  to  his  wife  of  infidelities  with  nearly 
all  of  her  most  intimate  friends  (at  times  and  places  which  were 
incompatible  with  the  facts).  Soon  his  mental  vagaries  be- 
came apparent  in  business,  so  that  he  was  asked  to  take  a  leave 
of  absence  for  rest  and  recuperation. 

Within  the  next  few  M'eeks  a  marked  melancholia  de- 
veloped. He  became  reticent,  taciturn,  and  would  sit  motion- 
less for  hours,  refusing  food,  disregarding  attempts  at  conver- 
sation, and  with  a  fixed  gaze  upon  some  object  in  the  room. 

He  became  too  weak  to  go  out  of  the  house  often  for 
exercise  ;  in  fact,  a  decided  disinclination  developed  to  leave  his 
room,  and  persuasion  was  of  little  avail.  Extreme  irritability 
developed  whenever  he  was  disturbed. 

This  was  the  condition  of  the  patient  when  I  first  was 
called  to  see  him  at  his  country  home. 

On  looking  at  his  face  I  saw  at  once  that  one  eye  con- 
verged extremely^  ichUe  the  other  apparently  rolled  up  under- 
neath the  eyelid  when  shielded. 

Binocular  vision  was  evidently  difficult  for  any  length  of 
time.      He  had  never  worn  glasses  or  had  his  eyes  tested. 

His  mental  condition  was  too  sluggish  to  get  any  intel- 
ligent answers  to  questions ;  so,  at  my  suggestion,  he  was 
brought  to  Xew  York  and  a  male  attendant  was  obtained  at 
once. 

When  brought  to  my  office,  some  eye-tests  were  obtained 
with  the  greatest  difficulty  that  pointed  to  extreme  astigmatism 
in  the  left  eye  (+  •1.50'=;  axis.  115°)  and  in  the  right  eye  a  less 
defect  (+  i.OO  3  +  1.00^  axis,  75°).  His  muscular  tests 
could  not  be  accurately  made  on  account  of  a  practical  strabis- 
mus (mostly  latent)  that  had  existed  for  a  life-time,  according 
to  his  wife's  statement. 

Treatment  and  Results :  Glasses  were  ordered  for  constant 
wear  to  correct  the  refractive  error  of  each  eye ;  but  the  patient 
became  quite  violent,  refused  to  eat  for  several  days,  passed  his 
faeces  and  urine  in  bed  and  in  his  clothing,  and  in  many  other 
ways  gave  evidence  of  such  extreme  weakness  that  an  approach- 
ing dissolution  was  feared. 
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E\'entnally,  under  careful  rest,  forced  feeding,  and  stimu- 
lants, the  patient  grew  sufficiently  strong  to  be  brought  again 
to  my  office.  I  then  decided  to  operate  on  the  left  interniis  at 
once,  without  further  attempts  at  accurate  measurement  of  the 
esoplioria.  Accordingly  as  free  a  button-hole  tenotomy  as 
possible  was  done  on  the  left  internus. 

Gradually  the  patient  began  to  grow  stronger  and  less 
difficult  to  control.  He  wore  his  glasses  constantly  and  was 
given  static  electricity,  massage,  and  daily  walks  for  some 
months. 

Within  a  year  his  recovery  was  complete  and  he  returned 
to  his  former  position,  that  he  fills  to-day  with  credit  to  himself 
and  to  the  satisfaction  of  all. 

Within  tlie  past  year  the  opportunity  to  make  careful  eye- 
tests  upon  this  patient  gave  me  some  very  interesting  information. 
Over  five  years  had  elapsed  since  the  operation  and  the  pre- 
scription of  glasses,  upon  rather  doubtful  tests ;  hence  it  was  of 
great  interest  to  me  to  note  how  closely  I  had  approached  to 
orthophoria  and  the  true  refractive  condition. 

I  got  the  following  tests :  O.  D.  V.,  |{}  —  ;  O.  S.  Y.,  |^  —  ; 
no  esophoria ;  left  hyperphoria,  ^°  ;  adduction,  15°;  abduction, 
4°  ;  sursumduction,  3°  in  each  eye. 

These  tests  would  justify  a  suspicion  of  some  latent  eso- 
phoria ;  but  the  patient  was  "  too  busy  to  remain  for  furtlier 
observation." 

The  complete  and  permanent  recovery  of  this  patient  is 
(to  mv  mind)  one  of  the  most  remarkable  experiences  of  my 
professional  life,  in  many  ways.  The  refraction  was  perfectly 
estimated  by  me  under  most  disadvantageous  conditions;  the 
operation  was  performed  as  a  dernier  ressort  without  very 
accurate  previous  measurements  to  guide  me ;  the  physical 
condition  of  the  patient  had  steadily  grown  worse  until  the 
operation,  and  steadily  improved  after  it  was  performed ;  and 
the  patient  recovered  his  health  perfectly  Avitliin  a  year  and 
exceeded  all  previous  weight  by  about  twenty  pounds. 

Case  V.  Melancholia  luith  Morbid  Impulses,  Associated 
with  Great  Mental  Confusion  and  Distress  and  an  Obstinate 
Neuralgic  Affection  of  the  Prostate  Gland. — Mr.  S.,  aged  23  ; 
single. 

Family  History :  The  mother  of  the  patient  suffers  from 
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neuralgia  and  headache.  The  paternal  grandfather  had  pa- 
ralysis. The  paternal  grandmother  was  "  extremely  delicate." 
One  brother  suffers  from  headaches.  Another  brother  is  very 
excitable  and  of  a  highly  nervous  temperament.  No  case  of 
consumption  has  ever  occurred  in  any  branch  of  the  family. 

Eye-defects  :  Hypermetropia  (latent),  2.50  D. ;  esophoria 
(manifest),  -4:°.  Subsequently  12°  were  elicited  prior  to  any 
operative  procedure. 

History  of  tlie  Case :  This  patient  had  been  under  medical 
care  for  many  months  for  a  prostatic  neuralgia,  and  had 
derived  no  benefit  from  local  or  general  treatment.  He  devel- 
oped melanclioUa^  and  would  frequently  retrace  his  steps  for 
several  blocks,  during  a  stroll,  in  order  to  touch  some  object 
which  he  felt  he  should  have  touched  when  he  passed  it.  The 
use  of  his  eyes  intensified  his  mental  symptoms  markedly.  He 
also  suffered  from  morbid  fears.  He  had  never  had  venereal 
disease,  nor  was  he  a  victim  to  self-abuse. 

The  melancholia  of  this  patient  had  caused  the  greatest 
alarm  and  anxiety  to  his  parents  and  friends.  It  became  very 
difficult  to  arouse  him  to  any  physical  exercise,  and  his  previous 
habits  of  labor,  reading,  and  conversation  were  so  changed  as 
to  make  his  future  mental  condition  seem  most  critical. 

Treatment  and  Residts  :  After  partial  tenotomies  were 
performed  upon  his  interni,  and  his  hypermetropia  was  cor- 
rected by  +  1.50  spherical  glasses,  his  recovery  was  very  rapid 
and  complete.  He  has  had  no  abnormal  mental  symptoms  of 
neuralgia  of  his  prostate  since  the  first  operation  (now  nearly 
ten  years).  His  father,  one  brother,  and  a  sister  have  since 
been  examined  by  me,  and  all  had  very  marked  eye-defects. 

In  some  respects  this  is  one  of  the  most  remarkable  cases 
I  have  yet  observed.  The  mental  condition  of  the  patient, 
prior  to  the  relief  of  eye-tension,  was  such  as  to  justify  the 
worst  forebodings.  Neither  he  nor  his  family  had  ever  sus- 
pected any  eye-defect  in  spite  of  the  fact  that  his  latent  hyper- 
metropia was  of  a  very  high  degree  (nearly  3.00  D.),  and  his 
latent  esophoria  was  of  an  equally  liigli  degree.  His  prostatic 
neuralgia  was  of  a  severe  and  intractable  type,  and  its  cause 
could  not  be  discovered ;  yet  it  disappeared  at  once  after  a  free 
operation  upon  each  internus. 

The  change  in  the  mental  condition  of  this  patient  after 
the  relief  of  his  eye-strain  manifested  itself  at  once  in  his  desire 


280  EYE-STRAIN    IN    HEALTH    AND    DISEASE. 

to  assume  active  employment.  He  immediately  turned  his 
attention  to  his  profession  (that  of  art),  in  which  he  soon 
gained  an  enviable  fame. 

Case  VI.  Melancholia^  Extreme  Nervous  Prostration^  and 
Dehbsions. — Mr.  S.,  aged  31  years;  single;   merchant. 

Family  History  :  Both  parents  living.  Father  has  marked 
eye-defects  and  has  been  a  victim  to  sick  headaches.  Two 
brothers  and  a  sister  have  severe  "  bilious  "  attacks.  No  con- 
sumptive tendencies  in  the  ancestry. 

History  of  the  Case  :  The  following  extract  from  the 
father's  letter  prior  to  my  seeing  this  patient  tells  its  own 
story : — 

"I  have  a  son,  now  31  years  old,  who  graduated  from 
college  eleven  years  ago.  ranking  second  in  his  class  in  scholar- 
ship. When  he  was  2  years  old  I  took  him  to  Boston,  where, 
on  two  different  occasions,  he  was  operated  upon  for  strabismus. 
The  eyes  have  never  focused  alike,  and  he  always  uses  one  eye 
when  he  reads  or  does  fine  work. 

"  He  is  a  natural  mechanic  and  worked  upon  watches 
before  he  entered  college.  After  graduation  he  devoted  him- 
self to  fine  jewelry.  He  borrowed  capital  and  started  in  busi- 
ness for  himself. 

"  Soon  he  began  to  write  the  strangest  kind  of  letters. 
We  tried  to  combat  his  ideas,  as  we  thought  them  to  be 
vagaries  that  he  would  soon  get  over.  But  the  next  news 
was  that  he  was  insane  and  that  I  must  go  and  take  care 
of  him. 

"  I  found  his  goods  exposed,  his  business  abandoned,  and 
himself  in  the  police-station  under  the  charge  of  keepers.  His 
mind  seemed  to  be  wrestling  with  people,  orders,  numbers,  and 
colors.  For  weeks  he  had  been  seeing  imaginary  people  marcli- 
iHg  by  his  store  in  a  certain  regular  order,  and  the  colors  of  the 
dresses,  neckties,  etc.,  had  to  be  in  a  certain  sequence.  Every- 
thing to  his  mind  was  fixed  as  by  fate,  and  he  was  held  tight 
in  its  grasp. 

"  I  tried  to  argue  and  to  get  him  off  from  his  strange 
delusions,  but  his  reply  was  that  he  had  '  to  follow  the  signs.' 

"  I  brought  him  home  and  in  three  weeks  (at  the  advice 
of  two  physicians)  I  had  him  taken  to  the  Brattleboro  Insane- 
asylum.     He  was  there  four  months.     The  doctors  pronounced 
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his  case  to  be  one  of  ulceration  of  tlie  stomach,  which  they  had 
treated  and  essentially  cured. 

'•  He  became  so  discontented  and  unhappy  that  we  removed 
him  (two  years  ago)  to  our  home.  The  patient  would  talk  of 
nothing  until  away  from  the  institution,  when  he  begged  of  us 
not  to  send  him  back  again.  He  improved  at  home  and  tried 
to  resume  business  again  ;  and  now,  poor  boy,  he  has  again 
relapsed  into  his  previous  condition.  He  is  again  '  seeing 
signs,'  and,  in  spite  of  all  we  can  say,  they  are  again  influenc- 
ing his  actions." 

Eye-defects :  This  patient  showed,  under  atropine :  Irreg- 
ular refraction  ;  O.  D.  Y.  made  %^  bv  +  2.00'  C  +  0.50" 
(axis,  90°)  ;  O.  S.  V.  made  ^  by  +  4.00*  C  +  O.oO-^  (axis, 
90°).  A  very  marked  jump  (on  exclusion  of  either  eye)  indi- 
cated some  exophoria  and  extreme  left  hyperphoria  ;  corrected 
by  a  6°  prism.  With  the  phorometer  he  showed  no  hyper- 
phoria, and  esophoria  of  5°.  He  suppressed  visual  images  so 
markedly  that  his  muscular  tests  were  deemed  unreliable. 

Treatment  and  Besidts :  Glasses  for  constant  wear  were 
ordered  as  follows:  O.  D.,  +  1.00*  3  +  0.50-^  (axis.  90°);  O. 
S.,  +  3.00*  C  +  O.oO'^  (axis,.  90°). 

He  was  instructed  to  go  home  for  three  months  and  to 
wear  his  glasses  constantly  while  awake,  and  to  report  at  the 
end  of  that  time  for  further  observations  respecting  his  hetero- 
phoria. 

This  patient,  on  his  return  home,  began  at  once  to  im- 
prove. He  has  resumed  business  and  has  carried  it  on  suc- 
cessfully. He  has  totally  recovered  his  mental  faculties  and 
improved  wonderfully  in  health  and  weight. 

His  mother  writes  me,  about  two  months  after  the  pre- 
scribing of  glasses :  "  My  son  is  so  much  improved  that  be 
suggests  that  there  is  no  need  of  my  going  to  Xew  York  with 
him,  and  we  think  the  same.  I  feel  quite  sure  now  that  his 
brain-trouble  proceeded  from  his  eyes." 

The  heterophoria  that  doubtless  exists  in  this  patient  has 
not  yet  been  investigated  by  me.  What  has  been  gained  thus 
far  has  been  due  to  the  correction  of  the  refraction  alone. 

This  patient  visited  my  office  six  months  after  this  report, 
coming  to  the  city  alone.  He  seemed  a  totally  changed  man, 
was  buoyant  and  cheerful,  full  of  vigor,  and  in  perfect  mental 
balance. 
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He  had  gained  greatly  in  weiglit  and  said  that  lie  could 
not  be  Avithout  his  glasses  I'or  a  moment  without  great  distress 
in  his  head  and  eyes. 

Case  VII. —  Complete  Nervous  Collapse.  Suspected  Braiiir 
softening. — Mr.  C,  age  41  ;  married  ;  accountant.  Ileferred 
to  me  on  August  31,  1886. 

Family  History :  Father  died  of  pneumonia  ;  mother  died 
of  heart  disease.  All  brothers  and  sisters  have  headache,  in- 
herited from  mother,  and  are  rather  delicate.  Insanity  on 
paternal  side.  Four  maternal  aunts  died  of  phthisis.  One 
daughter  died  of  phthisis.     One  son  had  infantile  paralysis. 

History  of  the  Case :  This  patient  has  suffered  from  sick 
headache  since  he  was  18  years  of  age,  averaging  one  headache 
a  week.     Since  1880  he  has  averaged  two  each  week. 

In  1885  his  headache  became  constant,  associated  with 
insomnia,  great  nervousness  and  marked  debility.  He  had  to 
give  up  business,  as  he  was  unable  to  bear  the  strain. 

In  May,  1886,  he  was  examined  by  a  prominent  physician, 
lolio  diagnosed  "  incipient  cerebral  softening^  He  ordered  two 
months  of  travel. 

He  came  back  with  no  marked  improvement  and  was  sent 
to  me  for  examination. 

AYhen  I  first  saw  him  he  w^as  extremely  weak,  very  emo- 
tional, and  extremely  nervous.  His  digestion  was  very  poor. 
He  slept  very  little.  The  long  continuance  of  his  nervous 
breakdown  and  the  failure  of  rest  and  travel  to  restore  health 
had  given  him  just  cause  to  fear  that  his  life  was  in  peril,  and 
that  the  brain  was  the  seat  of  organic  disease. 

Eye-defects :  This  patient's  vision  was  1 4  in  each  eve  w-ith 
the  following  okss :  O.  D.,  —  0.75*  C  —  0.25^  (axis,  180°) ;  O. 
S.,  —  0.50^  C  —  1.00"  (axis,  175°). 

He  also  had  a  JiigJi  degree  of  latent  hyperphoria  and  eso- 
phoria.  These  defects  were  made  manifest  by  the  use  of  prisms, 
and  were  relieved,  from  time  to  time,  by  graduated  tenotomies 
as  his  tests  warranted. 

The  full  details  of  the  ocular  treatment  in  this  case  would 
require  too  much  space  to  allow  of  publication  here. 

His  muscular  tests  at  the  present  time  are  as  follow : 
Adduction,  32°;  abduction,  6°+;  sursumduction,  right,  2°  ; 
left,  2°  ;  no  hyperphoria;  no  esophoria. 
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He  now  uses  +  2.00^  over  the  above  distance  glass  for 
reading. 

Treatment  and  Results:  This  patient  was  instructed  by  me, 
from  the  beginning  of  the  eye-treatment,  to  wear  constantly  the 
glasses  that  fully  corrected  his  refractive  errors. 

As  fast  as  any  marked  error  of  adjustment  of  the  eye- 
muscles  was  disclosed  either  prismatic  glasses  were  also  worn  in 
combination  with  his  refractive  correction  or  graduated  tenot- 
omies were  eraplo^'ed  to  radically  correct  the  defect. 

Within  a  few  Aveeks  this  patient  improved  sufficiently  to 
resume  his  former  occupation.  Within  one  year  he  was  per- 
fectly restored  to  health.  Nearly  eight  years  have  now  passed 
without  any  material  change  in  his  ocular  tests,  and  his  health 
remains  perfect. 

CaseYIII. — Nervous  Prostration  of  Some  Years'  Duration, 
loitli  Mental  Disturbance. — Miss  W.,  aged  24.  Referred  to  me 
on  December  6,  1894. 

Famihj  History  :  The  father  has  had  a  very  weak  stomach 
since  he  was  21  years  old.  He  has  a  high  degree  of  esophoria. 
The  mother  is  very  well  and  strong.  One  brother  has  "  bilious  " 
headaches.  Another  brother  had  a  complete  nervous  collapse 
when  fitting  for  college.  Tlie  paternal  grandfather  died  of 
phthisis. 

History  of  the  Case:  This  patient  weighs  ninety-seven 
pounds,  and  has  never  weighed  over  one  hundred  and  two 
pounds.  She  has  had  a  twitching  of  her  shoulders  since  she 
was  15  years  old.  About  three  years  ago  she  became  very 
nervous,  and  began  to  be  a  victim  to  various  fears.  Then 
she  lost  strength,  began  to  feel  generally  miserable,  had  pains 
in  her  back  and  other  places,  lost  control  of  her  emotions,  and 
finally  had  a  nervous  fever. 

Since  recovering  from  her  fever  she  has  had  a  constant  pain 
in  her  head,  some  hallucinations,  a  marked  loss  of  emotional 
control,  great  confusion  in  her  head,  and  extreme  mental 
depression. 

One  year  ago  she  went  to  a  sanitarium  and  was  treated  by 
electricity  and  massage ;  by  this  treatment  she  was  helped 
somewhat,  especially  in  the  control  of  her  emotions.  She  was 
then  sent  to  me  from  Canada,  to  see  if  she  could  be  cured. 

Eye-defects :  This  patient  icas  emmetropic,  having,  under 
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homatropine,  -|f  vision  in  each  eye  and  tolerating  no  pins 
glass. 

Her  nuiscnlar  tests  at  the  first  visit  were :  Adduction,  21° ; 
abdnction.  6°  ;  snrsumduction,  right,  2"  ;  left.  2°  ;  no  hyper- 
phoria ;  esophoria,  2'. 

By  the  judicious  use  of  prisms  ahout  14'^  of  latent  esopJwrin 
were  made  manifest,  accompanied  by  homonymous  diplopia 
■when  the  prisms  were  decreased  and  by  marked  comfort  ^^■hen 
the  prisms  were  worn. 

Treatment  and  Results :  The  treatment  of  this  case  con- 
sisted of  one  graduated  tenotomy  on  each  internal  rectus. 

The  eye-tests,  one  week  after  the  second  tenotomy,  were : 
Adduction,  30°  ;  abduction,  10° ;  esophoria,  1° ;  no  hyperphoria. 

Tlie  improvement  in  her  condition  is  best  shown  by  a  letter 
from  her,  dated  January  13,  1S96,  in  which  she  says: — 

My  dear  Dr.  Eaxney  : 

So  many  times  during  these  past  months  I  have  thought  of  writing  to  you, 
and  scarcely  know  why  I  hare  not  done  so.  To-day  I  feel  that  I  am,  apparently, 
a  most  ungrateful  girl,  and  when  your  letter  came,  this  morning,  was  truly 
ashamed  to  think  that  you  had  written  to  ask  for  the  report  which  a  grateful 
heart  should  have  sent  you  unasked. 

As  you  know,  doctor,  I  very  gradually  ami  very  wonderfully  improved  in 
health  during  the  months  between  December,  1894,  when  you  operated  on  my 
eyes,  and  ^May  of  last  year,  when  I  saw  you  last.  Ever  since  that  time  I  have 
been  going  steadily  onward  and  leaving  the  terrible  past  behind  me.  How 
terrible  it  was  no  one  can  ever  know,  nor  what  an  agony  of  suffering  I  have  been 
released  from. 

Until  about  two  months  ago  I  could  not,  with  comfort,  apply  myself  to  any 
occupation  that  required  close  attention, — as  reading,  writing,  sewing,  etc.  Tlie 
old  distress  is,  however,  almost  a  thing  of  the  past,  and  I  hope  and  trust  that  by 
taking  care  I  shall  ere  long  be  quite  well  again. 

I  do  feel  that  my  going  to  you  was  most  providential,  and  the  result  Las 
been  miraculous  in  my  case.  I. only  wish  all  suffering  ones  could  be  helped  as  I 
have  been.  Very  sincerely  yours, 

Miss  W. 

In  September,  1896,  this  patient  called  on  me  upon  her 
return  from  her  wedding-trip  to  Europe,  and  reported  that  she 
was  perfectly  well,  but  had  some  headache  after  excessive  use 
of  her  eyes. 

Her  eye-tests  were  :  Adduction.  31°  ;  abduction,  9°  ;  snr- 
sumduction, right.  2" ;  left,  2° ;  esophoria,  \° ;  no  hyperphoria. 
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Case  IX.  Nervous  Prostration,  with  Marked  Mental  Dis- 
turbances that  were  Attributed  to  Sunstroke. — Mr.  W.,  aged  35  ; 
married ;  merchant. 

Family  History  :  One  brother  has  severe  headaches.  The 
mother  is  living  (62  years  old)  and  is  well  and  strong.  The 
father  died  years  ago,  but  liad  sick  headaches  during  his  life. 
No  hereditary  tendencies  to  nervous  diseases. 

History  of  the  Case:  Several  years  before  this  patient  was 
placed  under  my  care  he  was  prostrated  by  the  heat  while 
out-of-doors.  He  was  not  unconscious,  but  w^as  made  tempo- 
rarily ill. 

To  this  accident  most  of  the  subsequent  nervous  phenomena 
exhibited  by  the  patient  have  been  attributed  by  himself  and  his 
immediate  family.  The  restoration  of  a  relative  to  health  by 
eye-treatment  after  nervous  prostration  brought  him  to  con- 
sult me. 

For  five  or  six  years  prior  to  my  examination  this  patient  had 
suffered  more  or  less  constantly  with  distressing  feelings  of  con- 
gestion in  the  head  ;  very  marked  confusion  of  thought,  at  times  ; 
great  mental  depression  ;  a  marked  loss  of  emotional  control ;  a 
gradual  loss  of  physical  strength  ;  considerable  gastric  and  in- 
testinal disturbance  at  times  ;  and  a  decided  loss  of  the  fine 
business  ability  that  he  had  formerly  manifested. 

The  condition  of  this  patient  had  caused  marked  anxiety 
and  alarm  in  his  immediate  family  and  among  his  intimate 
friends.  The  capitalist,  who  furnished  him  money  for  liis  busi- 
ness, consulted  me  as  to  the  withdrawal  of  his  capital,  because 
he  had  cause  to  be  distrustful  of  the  business  ability  of  the 
patient  and  he  feared  the  development  of  some  hopeless  mental 
disease. 

Although  the  patient  had  never  himself  suffered  from  any 
trouble  with  his  eyes,  I  found  on  questioning  him  that  he  had 
spent  many  hours  each  day  upon  his  ledger,  and  that  any  ex- 
cessive eye-work  almost  always  aggravated  his  symptoms.  He 
had  tried  long  periods  of  rest  from  his  business  with  some 
benefit,  but  a  return  to  his  labor  had  always  been  followed  by 
a  relapse  of  his  old  symptoms,  which  were  gradually  increasing 
year  by  year.  When  he  came  to  me  for  advice  he  was  ex- 
tremely depressed  and  had  suggested  to  his  partner  that  he  had 
better  retire  from  the  firm,  although  this  meant  his  financial 
ruin. 
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He  believed  Jdmself  to  he  a  victim  to  sini-stroJce,  and  doubted 
if  restoration  to  health  was  possible  by  any  treatment.  He  had 
never  worn  glasses. 

Eye-defects :  On  testing  the  eyes  of  this  patient  the  follow- 
ing conditions  were  found  : — 

O.  D.  v.,  -^J^  — ,  made  -§_  by  -f  0.75^=  (axis,  90°). 
O.   S.  v.,  -'-J-  — ,  made  J-  by  +  0.75^  (axis,  85°). 

Under  atropine  this  patient  required,  in  addition  to  his 
astigmatism,  +  1-50*  to  give  him  normal  vision.  He  was  given 
for  constant  w^ear  afidl  correction  of  his  astigmatism,  combined 
with  +  0.75*  in  spectacle-frames. 

Treatment  and  Residts :  He  shov/ed,  before  and  after  these 
glasses  were  ordered,  a  high  degree  of  esophoria.  To  correct 
this  two  graduated  tenotomies  icere  performed  upon  Jiis  interni. 
He  showed,  after  tliese  operations:  No  esophoria;  no  hyper- 
phoria ;  abduction,  8°. 

He  immediately  became  a  changed  man.  His  confusion 
of  thought,  despondency,  and  loss  of  emotional  control  ceased. 
He  again  regained  his  old  business  abilitv  and  has  never  lost  it 

Do  - 

during  the  past  ten  years. 

Within  a  year  this  patient  was  seen  by  me  and  reported 
that  he  continued  to  he  absolutely  ivell  and  had  never  had  any 
return  of  his  old  symptoms  since  the  eye-treatment. 

Cases  X  and  XI.  CompAete  Nervous  Prostration  of  Several 
Years^  Duration. — In  connection  with  the  treatment  of  headache 
discussed  under  Chapter  III,  the  history  of  Case  XV  is  given, 
and  also  one  other  case  is  reported,  in  connection  with  it,  as 
nearly  identical.  These  two  histories  might  be  reproduced 
here  as  bearing  also  upon  the  relief  of  nervous  prostration,  as 
well  as  headache. 

One  of  these  cases  had  worn  a  plaster  jacket  for  one  entire 
year  while  under  the  care  of  an  eminent  orthopaedist,  while 
the  other  had  been  confined  to  the  house  for  several  years  and 
was  carried  into  my  consultation-room  when  I  first  saw  her. 

I  regard  these  two  cases  as  quite  remarkable  recoveries, 
after  all  the  hope  of  cure  had  been  practically  abandoned. 
Eye-treatment  alone  yielded  results  that  no  otlier  form  of  treat- 
ment had  afforded.     Tlie  curative  effects  seem  to  be  permanent. 
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The  first  of  these  two  patients  visited  my  office  only  last 
Aveek  ;  the  other  was  employed,  when  I  last  heard  from  her,  as 
a  teacher  of  physical  culture  in  a  female  college. 

Case  XII.  Complete  Nervous  Prostration.  Failure  of 
Rest  Cure. — Mrs.  W.,  aged  40  ;  has  three  living  children.  All 
the  children  have  been  delicate.  [Within  the  past  eight  years 
marked  eye-defects  have  been  corrected  by  me  in  all  of  these 
children.] 

Family  History  :  Mother  died  of  consumption.  Father 
died  of  softening  of  the  brain.  One  sister  died  of  uraemic  con- 
vulsions. 

History  of  the  Case :  This  patient  was  rather  delicate  dur- 
ing childhood  and  early  womanhood.  She  had  been  able  to 
travel  extensively,  amid  luxurious  surroundings,  and  in  this 
way  had  kept  up  her  physical  health.  When  about  30  years 
of  age,  after  the  birth  of  her  children,  she  broke  down  in  health 
and  was  operated  upon  for  lacerated  cervix.  No  very  marked 
or  permanent  improvement  followed. 

She  was  treated  by  various  methods  of  treatment  during 
several  years,  without  very  marked  change  in  her  physical  con- 
dition. At  the  solicitation  of  friends  she  then  spent  several 
months  undergoino:  the  "rest  cure."  The  benefits  from  this 
treatment  were,  at  first,  quite  marked,  but  within  a  year  her 
old  symptoms  of  nervous  prostration  returned,  and  she  was 
advised  to  have  her  eyes  examined. 

Eye-tests :  On  the  first  examination  patient  showed  vision 
of  II  in  each  eye ;  esophoria,  1° ;  abduction,  7° ;  no  hyper- 
phoria;  right  and  left  sursumduction,  3°  each. 

Under  atropine  she  disclosed  latent  hypermetropia  of  1.50 
diopters.  Subsequently  she  disclosed  quite  a  high  degree  of 
latent  esophoria. 

Treatment  and  Results :  This  patient  was  given  a  full  cor- 
rection for  her  refraction  (-|-  1.50-)  for  constant  use.  A  grad- 
uated tenotomy  was  also  performed  upon  each  internus,  cor- 
recting all  latent  esophoria  and  bringing  her  abduction  up  to 
S'^.  No  more  latent  esophoria  has  been  disclosed  since  this 
operation. 

The  effects  of  the  eye-treatment  were  magical.  The  patient 
completely  regained  her  health  within  three  months.  For  over 
ten  years  she  has    remained  well  without  any  return   of  her 


288  EYE-STRAIX    IX    HEALTH    AND    DISEASE. 

nervous  prostration.  During  this  period  she  has  experienced 
prolonged  and  intense  anxiety  at  times,  and  has  also  passed 
through  periods  of  great  sorrow,  without  causing  a  relapse. 

Case  XIII.  Complete  Nervous  Prostration  of  Over  Five 
Years''  Duration. — Miss  M.,  ai^ed  35  years.  Referred  to  me  on 
October  23,  1891,  by  Prof.  J.  R.  Xilsen,  M.D. 

Family  History :  Father  living  and  has  a  great  deal  of 
headache.  Mother  died  from  some  unknown  cause.  Severe 
headache  is  common  on  maternal  side.  One  brother,  one  ma- 
ternal aunt,  and  one  paternal  cousin  died  of  phthisis.  Paternal 
grandfather  and  paternal  aunt  died  of  paralysis. 

History  of  the  Case:  Patient  was  not  a  strong  child.  She 
could  never  use  her  eyes  at  night.  When  a  girl  at  school  she 
used  to  have  very  severe  headaches,  lasting  for  days  and  con- 
fining her  to  bed.  Ever  since  then  she  has  had  severe  head- 
aches. She  was  obliged  to  leave  college  on  account  of  her 
eyes. 

Five  years  ago  she  broke  down  completely  with  nervous 
and  physical  prostration.  She  had  not  been  able  to  sit  up  all 
day  since  her  breakdown.  She  has  been  treated  by  numerous 
doctors.  She  has  had  her  eyes  examined  by  two  oculists,  who- 
have  told  her  "  they  would  be  all  right  as  soon  as  her  general 
health  improved,"  in  spite  of  her  serious  errors  of  refraction 
that  tliey  must  have  recognized. 

She  was  placed  under  the  care  of  an  eminent  gynaecologist 
in  New  York  City  for  the  investigation  of  her  pelvic  condition. 
He  referred  her  to  me  later  for  an  opinion  relative  to  her  eyes. 

Eye-tests:  Having  been  informed  of  the  opinion  of  other 
oculists  regarding  the  eye-conditions  of  this  patient  prior  to  my 
own  examination,  I  was  naturally  more  than  surprised  when 
this  patient  disclosed  the  following  refractive  tests:  O.  D.  T.. 
^—,  made  *^  by  +  I.oCr;  O.  S\  V..  ^,  made  |t  — ^^"  + 
3.00^  C  +  OroO*^  (axis,  120°). 

Atropine  was  at  once  ordered,  as  no  muscular  tests  were  of 
any  value,  until  such  extreme  error  of  refraction  was  corrected. 

Under  atropine  her  tests  were:  O.  U.  V..  ^-i^,  made  #^  bv 
+  4.50^ ;  O.  S.  v.,  ^1^,  made  |^  by  +  6.00*  3  +  LOO*^  (axis. 
90°).  After  the  correction  of  her  refraction  by  glasses  (+  1. 00 
less  than  her  atropine  test)  her  muscular  tests  were  :  Exophoria. 
2°;  no  hyperphoria;  adduction,   20°;  abduction,  9°;  sursum- 


NERVOUS    PROSTRATION    AND    INSANITY.  289 

left,  4°.     Later  the  patient  disclosed  quite  a 
high  degree  of  latent  exophoria. 

Treatment  and  Results :  The  refraction  was  first  corrected, 
as  usual,  by  the  following  glasses,  given  for  constant  wear :  O. 
D.,  +  3.50^;  O.  S.,  +  5.00^  3  +  1.00^  (axis,  90°). 

Exophorial  prisms  were  then  put  over  the  hypermetropic 
glasses  and  increased  in  strength  as  fast  as  the  tests  warranted 
it.  In  five  days,  while  wearing  4°  prisms,  base  in,  the  patient 
showed:  Exophoria,  7°;  no  hyperphoria;  adduction,  20°;  ab- 
duction, 13°.  A  graduated  tenotomy  was  then  performed  upon 
the  left  external  rectus,  and  two  days  later  the  right  externus 
was  also  button-holed. 

The  improvement  in  this  case  was  very  marked  from  the 
first.  Two  weeks  after  the  last  operation  she  reported  that  she 
had  had  no  headache  for  a  week ;  could  read  with  more  com- 
fort than  ever  in  her  life,  and  could  walk  half  a  mile,  whereas 
two  weeks  ago  she  could  not  walk  a  block  without  great  fatigue. 
Her  tests  at  that  time  were:  O.  D.  V.,  t-g^ ;  O.  S.  V.,  |f  — ;  no 
hyperphoria ;  exophoria,  1°  ;  adduction,  38° ;  abduction,  8°  ; 
sursumduction,  right,  5°  ;  left,  5°. 

One  month  later  the  patient  reported  that  she  could  read 
an  hour  at  night,  whereas  she  had  never  been  able  to  read  at  all 
at  night ;  that  her  headaches  had  disappeared  ;  that  she  slept 
much  better  and  considered  herself  about  well,  except  for  an 
attack  of  the  grip.  Her  eye-tests  were  the  same  as  in  the  month 
previous. 

Early  in  1896  her  headaches  returned,  and  she  began  to 
have  great  difficulty  in  using  her  eyes.  She  accordingly  re- 
turned to  New  York  in  April,  1896,  for  further  treatment.  Her 
distance-glasses  were  found  to  be  too  weak,  and  they  were 
accordingly  increased  in  strength  as  follows  :  O.  D.,  +  4.25* ; 
O.  S.,  +  5.75^  O  +  1.00°  (axis,  90°).  As  her  accommodation 
was  also  found  to  be  very  weak,  +  1-00^  was  ordered  for  use 
over  her  distance  "lasses  in  reading.  Her  muscular  tests  were 
found  to  be  as  follow  :  No  hyperphoria ;  no  exophoria  ;  adduc- 
tion, 30°  ;  abduction,  7°. 

AVithin  the  past  year  she  has  worn  the  stronger  glasses 
with  great  comfort  and  decided  benefit  to  her  general  health. 

Case  XIV.  Nervous  Prostration  of  Many  Years'  Standing. 
— Miss  P.,  aged  25.     Referred  to  me  on  September  20,  1892. 
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Family  History:  Fatlier  has  a  higli  degree  of  hy])eimc- 
tropia,  astigmatism,  and  hyperphoria.  Mother  has  astigmatism, 
and  has  suffered  from  headache  and  general  nervousness.  Two 
brothers  liad  epilepsy;  one  sister  liad  chorea;  two  brothers  had 
headache.  All  brothers  and  sisters  are  hypermetropic  and 
astigmatic,  and  most  of  them  had  disclosed  lieterophoria  when 
I  tested  their  eye-muscles.  All  the  maternal  relatives  are  neu- 
rasthenic and  suffer  from  headache.  No  tendencies  to  con- 
sumption. 

History  of  the  Case :  From  a  child  this  patient  had  been 
delicate.  She  suffered  severely  from  headache,  spinal  pain,  and 
general  nervous  and  physical  prostration.  She  was  physically 
unable  to  endure  any  ordinary  exercise,  and  mentally  was  so 
apathetic  that  she  took  no  interest  whatever  in  the  numerous 
social  pleasures  and  amusements  of  a  luxurious  home.  For 
years  she  had  been  unable  to  spend  a  winter  in  the  Nortli. 
on  account  of  the  weak  condition  of  her  lungs.  She  had  con- 
sulted numerous  physicians  both  in  this  country  and  in  Europe. 

On  her  account  alone  the  father  had  at  one  time  kept  his 
entire  family  in  Europe  for  two  years.  During  that  time  she 
was  constantly  under  the  care  of  distinguished  medical  men  for 
nervous  debility. 

The  parents  of  this  girl  at  last  determined  to  bring  her 
back  to  America  and  to  re-open  their  home ;  but  she  soon  be- 
came a  cause  for  alarm  on  account  of  her  physical  weakness 
and  general  nervous  debility.  She  could  endure  nothing,  could 
not  exercise,  was  very  apatlietic  and  mentally  depressed,  had 
imperfect  digestion,  and  looked  like  a  girl  going  rapidly  into  a 
serious  physical  collapse. 

On  account  of  the  startling  recovery  of  one  of  the  family 
after  eye-treatment,  she  was  brought  to  me  by  her  parents  to  see 
if  anything  could  be  done  to  check  her  alarming  decline. 

Eye-defects :  At  the  first  examination  this  patient's  tests 
were  :  O.  D.  V.,  |^  — ,  made  |^  by  —  0.50''  (axis,  140°) ;  O.  S.  V., 
^^ — ,  made  |^  by  —  0.50^  (axis,  35°) ;  no  liyperphoria  ;  esopho- 
ria,  9°  ;  adduction,  23°  ;  abduction,  6°  ;  sursumduction,  riglit,  2; 
left,  3°.  She  suppressed  images,  so  that  a  red  glass  had  to  be 
used  in  some  of  her  tests.  Under  the  full  effects  of  atropine 
her  refraction  was:  O.  D.  V.,  f^— ,  made  l-|}  bv  +  1.50^  C  + 
O.SO-^  (axis,  45°) ;  O.  S.  Y.,  iW:  "i^de  f  ^  by"-|-  1.50^  C  +  0.50'' 
(axis,  135°).    With  this  correction  she  disclosed:  Esophoria,  12°. 
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Treatment  and  Results  :  A  partial  correction  for  her  liyper- 
metropia  and  astigmatism  was  at  once  ordered  for  constant  wear, 
and,  as  soon  as  she  woukl  accept  it,  a  full  correction  for  her 
refraction  was  given.  A  tenotomy  was  performed  on  each 
internal  rectus. 

The  improvement  began  almost  immediately  after  the  first 
tenotomy.  She  commenced  to  gain  in  strength  and  weight, 
her  apathy  disappeared,  interest  in  her  home  and  society 
returned,  and  for  the  first  time  in  years  she  stayed  in  New 
York  all  winter. 

Within  a  year  she  was  apparently  absolutely  well,  and  has 
continued  so  ever  since.  She  rides  horseback  daily ;  attends  to 
her  numerous  social  duties  and  amusements ;  is  bright,  cheerful, 
and  about  twenty  pounds  heavier  than  when  I  first  saw  her.  She 
has  not  been  obliged  to  leave  New  York  during  a  single  winter, 
as  lier  lungs  seem  strong  and  all  fear  of  consumption  has  been 
removed. 


CHAPTER  IX. 

THE   SURGICAL  TREATMENT  OF  ANOMALIES   OF  THE 
OCULAR  MUSCLES  (HETEROPHORIA). 

In  the  preceding  chapters  I  have  reported  quite  a  number 
of  cases  where,  after  a  correction  of  the  refraction  of  a  patient 
by  glasses  had  failed  to  afford  relief  to  the  nervous  symptoms, 
the  correction  of  an  error  of  adjustment  of  the  ocular  muscles 
effected  a  complete  cure. 

Again,  a  certain  proportion  of  the  cases  reported  by  me  in 
this  volume  exhibited  little  or  no  errors  of  refraction  (even  when 
examined  after  the  instillation  of  atropine  into  the  eyes). 

Some  of  the  cases,  moreover,  experienced  but  little  benefit 
from  the  wearing  of  prismatic  glasses  for  the  heterophoria  that 
existed,  although  they  immediately  experienced  marked  relief 
after  a  radical  correction  of  the  muscular  defects  by  graduated 
tenotomies. 

I  do  not  think,  therefore,  that  any  oculist  with  a  large  clin- 
ical experience  in  this  special  line  of  work  can  possibly  indorse 
two  deductions  that  are  to-day  accepted  by  some  men  of  note, — 
viz.,  that  refractive  errors  always  constitute  the  basis  of  mus- 
cular anomalies  in  the  orbit,  or  tliat  prismatic  glasses  accomplish 
all  that  operative  steps  upon  the  eye-muscles  can. 

The  first  of  these  erroneous  conclusions  is,  to  my  mind, 
positively  refuted  by  several  emmetropic  cases  of  epilepsy  re- 
ported by  me,  as  well  as  by  tlie  histories  of  cases  of  other  types 
of  nervous  disturbance  given  in  previous  chapters  of  this 
volume. 

Whenever  patients  who  have  no  refractive  errors  make  a 
complete  recovery  (either  by  the  wearing  of  prismatic  glasses 
alone  or  after  graduated  tenotomies  upon  some  of  the  ocular 
muscles)  the  evidence  seems  to  me  conclusive  that  muscular 
errors  in  the  orbit  are  fully  as  important  to  recognize  and  treat 
as  refractive  errors,  that  anomalies  of  adjustment  of  the  eyes 
may  be  independent  of  any  malformations  of  the  eyes  them- 
selves, and  tliat  severe  nervous  disturbances  may  be  both 
induced  and  aggravated  by  eye-strain  from  maladjustment  of 
the  muscles  of  the  orbit. 
(292) 
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Again,  if  a  patient,  without  any  error  of  refraction,  ex- 
perience no  benefit  from  wearing  prismatic  glasses,  properly 
prescribed,  but  is  relieved  at  once  of  nervous  symptoms  by  a 
radical  correction  of  the  existing  errors  of  adjustment  of  the 
eyes  through  a  tenotomy,  it  seems  most  absurd  to  me  to  argue 
that  prismatic  glasses  are  as  effective  in  the  treatment  of  all 
cases  of  heterophoria  as  are  tenotomies  when  properly  per- 
formed. 

I  would  not  be  construed  as  endeavoring  to  impress  the 
reader  with  the  view  that  all  cases  of  eye-strain  demand  opera- 
tive interference.  Such  a  position  is  not  held  by  any  intelligent 
and  earnest  worker  in  this  field,  in  spite  of  insinuations  to  the 
contrary  that  are  even  yet  too  common  in  medical  discussions 
and  occasionally  encountered  in  print. 

Too  great  stress  cannot  be  laid,  in  the  opinion  of  the 
author,  upon  the  importance  of  an  extremely  careful  correction 
of  all  errors  of  refraction  by  glasses  and  also  the  judicious  em- 
ployment or  prescription  of  prisms  (either  in  combination  or 
alone)  before  any  operative  step  is  even  suggested  to  the  patient. 

The  hints  thrown  out  in  Chapter  II  of  this  volume  should 
be  carefully  read  and  studied  in  this  connection.  They  will 
materially  aid  the  reader  in  determining  when  the  various 
factors  of  a  complicated  eye-problem  should  be  regarded  as 
satisfactorily  and  positively  determined  ;  when  the  relative  power 
of  individual  muscles  in  the  orbit  justifies  and  confirms  the 
tests  of  the  phorometer  or  tropometer ;  when  the  type  of  hetero- 
phoria that  apparently  exists  in  any  case  is  confirmed  by  the 
Maddox  rod,  the  red  glass,  the  jump  of  either  eye  on  exclusion, 
and  by  various  other  confirmatory  tests ;  and  when  the  amount 
of  heterophoria  exhibited  by  the  patient  is  sufficient  to  make  it 
imperative  or  wise  to  correct  it  by  an  operative  step  rather  than 
by  prismatic  glasses. 

For  example,  it  is  not  my  custom  (as  a  rule)  to  operate 
upon  either  an  internal  rectus  muscle  or  an  external  rectus 
muscle  until  the  amount  of  esojihorla  or  exophorla  disclosed  hy 
the  'patient  exceeds  six  degrees  (6°).  Up  to  that  point  I  usually 
employ  prismatic  glasses  to  develop  latent  heterophoria. 

Whenever  6°  or  7°  of  esophoria  are  disclosed  by  a  patient, 
the  externi  should  not  be  able  to  overcome  more  than  2°  of 
prism,  with  the  base  toward  the  nose,  prior  to  operation.  When 
the  same  amount  of  exophoria  is  disclosed,  the  externi  ought  to 
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overcome  at  least  14°  of  prism,  witli  base  toward  the  nose,  prior 
to  operation. 

In  either  case  no  hyperphoria  should  co-exist  with  the 
esophoria  or  exophoria  when  operative  work  seems  imperative; 
and  the  tests  shown  by  the  phorometer  should  be  confirmed  by 
the  Maddox  rod,  the  red  glass,  the  exclusion -test,  etc. 

There  may  be  some  exceptions  to  the  above  statements, 
but  they  are  sufficiently  infrequent  to  prove  the  rule.  After  a 
very  large  clinical  experience  in  this  field  the  careful  observer 
may  occasionally  see  some  points  in  a  ca^e  that  might  easily 
escape  {he  observation  of  a  beginner.  Under  such  circum- 
stances operative  work  on  a  muscle  might,  possibly,  be  deemed 
wise,  in  spite  of  some  inconsistencies  in  the  tests  disclosed  by  a 
patient ;  but  it  is  not  safe  for  a  beginner  to  rush  hastily  into 
operative  Avork  upon  the  ocular  muscles. 

He  should  wait  until  he  has  studied  each  case  a  long  time; 
has  tried  the  effect  of  prismatic  glasses  upon  the  patient ;  has 
thoroughly  solved  and  corrected  all  errors  of  refraction  ;  and 
has  demonstrated,  beyond  a  doubt,  that  an  operation  is  clearly 
indicated  and  justifies  a  hope  of  relief. 

Much  harm  may  be  done  by  graduated  tenotomies  when 
injudiciously  performed  upon  the  recti  muscles  of  the  orbit,  and 
it  is  always  wise  for  the  oculist  to  study  each  case  with  the 
greatest  care  before  deciding  as  to  wdiat  muscle  is  particularly 
at  fault. 

In  my  experience,  it  is  usually  wise  to  correct  the  hyper- 
phoria first,  in  cases  of  hyperesophoria  or  hyperexophoria,^  and 
then  to  wait  for  some  weeks  (if  possible)  after  the  operation  for 
the  purpose  of  determining  the  effect  of  correcting  the  hyper- 
phoria alone  upon  the  esophoria  or  exophoria  that  was  orig- 
inally disclosed  by  the  patient. 

In  the  light  of  our  present  knowledge  the  scientific  treat- 
ment of  actual  strabismus  is  hecoining  one  of  the  most  difiicnlt 
prohJems  of  modern  surgery  ;  and  the  same  remark  applies  with 
equal  force  to  many  cases  of  complicated  heterophoria. 

Xo  lonaer  is  it  considered  grood  sur"erv  to  freelv  divide  the 
conjunctiva,  to  loosen  up  the  cellular  tissue  of  the  orbit,  to  pick 
up  a  muscle  on  a  strabismus-hook,  and  then  to  snip  it  off 
with  the  scissors  whenever  a  cross-eyed  patient  wants  the  eyes 
straightened. 

'  See  page  3o. 
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There  is  much  to  be  done  before  the  problems  of  any  appar- 
ent strabismus  are  sufhcientlv  solved  in  each  individual  case  to 
warrant  operative  interference.  The  refraction  of  each  patient 
should  first  be  carefully  determined  and  corrected  for  some  weeks 
by  glasses  properly  prescribed  ;  tlie  diplopia  of  the  patient  must 
be  frequently  and  patiently  investigated  (with  a  red  glass  over 
either  eye  alternately)  at  all  points  and  in  various  positions  of 
the  head  ;  the  tropometer  tests  should  be  carefully  noted  for  a 
sufficient  number  of  sittings  to  make  them  conclusive  and  re- 
liable ;  finally,  the  character  of  the  operation,  the  muscles  which 
need  some  modification  of  attachment,  the  intervals  between 
the  successive  operative  steps,  and  various  other  details  must,  of 
necessity,  be  left  to  the  judgment  and  experience  of  the  operator. 

The  greater  the  clinical  experience,  the  more  matured  the 
judgment ;  and,  the  better  the  technic  of  the  operator,  the 
more  satisfactory  is  the  result. 

Before  discussing  in  detail  the  technic  of  performing 
a  graduated  tenotomy  upon  any  of  the  recti  muscles  of  the  orbit, 
it  may  be  beneficial  to  the  reader  to  become  even  more  forcibly 
impressed  with  a  few  general  cautions  relating  to  this  w^ork  than 
to  allow  my  remarks  to  rest  at  this  point.  Those  wdiich  I  would 
suggest  here  admit  of  occasional  exceptions  (like  most  rules  of 
procedure).  They  may  possibly  restrain  a  beginner,  however, 
from  hastily  rushing  into  operations  upon  the  eye-muscles  before 
all  the  preparatory  and  precautionary  steps  have  been  taken 
toward  a  proper  solution  of  each  individual  eye-problem. 

The  following  points  have  been  of  value  to  myself  at  many 
times,  and  are  daily  confirmed  in  my  office-work : — 

1.  Don't  tliinh  every  ccif^e  is  (in  operative  case^  even  if  mani- 
fest heterophoria  is  disclosed  at  the  first  examination  of  the 
patient. 

2.  Dorit  fail  to  aluKujs  determine  the  refractive  errors  of 
each  patient  early  and  with  care.  Employ  homatropine  or 
atropine  to  do  so  in  most  cases ;  and  prescribe  the  correcting 
glasses  for  constant  wear.^ 

In  prescribing  glasses  I  usually  correct  all  existing  astig- 
matism, in  myopic  patients  I  give  the  weakest  glass  that  will 
give  fair  distant  vision,  while  in  hypermetropic  patients  I  try  to 

'  If  astigmatism  or  hypermetropia  is  sufficiently  important  to  be  corrected,  the 
glasses  should  be  worn  at  all  times.  It  is  not  enough  to  prescribe  them  for  reading,  sewing, 
study,  etc.,  if  nervous  derangements  are  to  be  treated  by  the  methods  advocated  in  this 
volume. 
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correct  all  tlie  hypermetropia  in  excess  of  one  diopter  (even  if  I 
have  to  instill  atropine  into  the  eyes  at  intervals  for  a  few  weeks 
to  arrest  ciliary  spasm). 

Be  careful  that  the  glasses  prescribed  are  properly  centered 
to  the  pupils  of  the  patient,  and  that  they  are  worn  without 
tilting  them  on  the  nose  and  constantly. 

3.  Doii'tfail  to  watch,  during  several  successive  examinations 
at  intervals  of  a  day  or  two  apart,  the  muscular  tests  of  each 
ixdient  that  is  loearing  glasses  prescribed.  See  if  the  glasses 
prescribed  tend  to  bring  the  muscular  tests  nearer  to  the  standard 
of  orthophoria^  without  any  aid  from  prisms. 

I  have  seen  many  patients,  who  at  iirst  showed  extreme 
manifest  heterophoria,  swdng  into  almost  perfect  ocular  adjust- 
ment within  a  few  weeks  after  wearing  properly  prescribed 
glasses  constantly.  Such  patients  would  have  been  injured  by 
undue  haste  in  operative  work.  While  an  operation  might 
have  been  performed  by  a  beginner  on  the  basis  of  the  first 
records  of  the  case  that  seemed  to  warrant  such  a  step,  the 
results  Avould  surely  have  been  regretted  later  by  operator  and 
patient. 

Within  the  past  month  a  patient  that  showed  me  uncon- 
querable diplopia  (hyperexotropia)  at  the  first  examination  has 
been  made  a  case  of  absolute  orthophoria  by  correcting  extreme 
inequalities  of  refraction  in  the  two  eyes  by  glasses.  She  had 
been  regarded  by  all  who  had  previously  seen  her  as  a  compli- 
cated case  of  strabismus  that  operation  alone  could  relieve. 

4.  DonH  operate  until  the  patient  shows  consistent  tests. 
By  this  I  mean  that  the  externi  should  be  markedly  below  their 
normal  power  (8°)  if  esophoria  is  to  be  corrected,  and  markedly 
above  their  normal  power  if  exophoria  is  to  be  corrected. 
When  hyperphoria  is  to  be  corrected,  the  difference  between  the 
right  and  left  sursumduction  ought  to  be  proportionate  to  the 
amount  of  hyperphoria  disclosed  by  the  patient. 

Genuine  esophoria  with  a  high  abduction  is  rare ;  and  ex- 
ophoria witli  a  low  abduction  is  always  open  to  suspicion  and 
warrants  further  investigation. 

5.  DonH  attempt  to  guess  cd  refraction  hij  means  of  the 
ophthalmoscope,  retinoscojje,  or  JavaVs  ophthalmometer,  to  the 
exclusion  of  a  surer  method, — viz.,  the  use  of  homatropine  or 
atropine  and  trial-lenses. 

'  See  page  35. 
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It  is  always  well  to  confirm  the  refractive  tests  by  Javal's 
instrument,  when  astigmatism  seems  to  exist,  prior  to  or  after 
the  pupillary  dilatation. 

I  once  saw  three  and  one-half  diopters  of  latent  hyper- 
metropia  unrecognized  by  one  of  the  best  ophthalmoscopists  of 
his  day.  Proper  glasses  cured  the  patient,  after  passing  into 
another's  hands. 

6.  DonH  regard  any  eye-prohlem  as  simple.  The  most 
serious  nervous  diseases  may  exist  as  the  result  of  latent  hetero- 
phoria,  and  the  solution  of  the  problem  may  take  time  and; 
patience. 

One  of  the  most  remarkable  recoveries  from  epilepsy 
that  I  have  ever  encountered  (Case  XIII  of  Chapter  VII)  oc- 
curred in  a  lady  that  would  have  passed  the  examination  of  any 
oculist  when  I  first  tested  lier  eyes.  She  had  absolute  emme- 
tropia  and  apparent  orthophoria.  It  took  me  at  least  one  week 
to  determine  what  step  to  take  in  the  treatment  of  her  case. 

7.  Don^t  tliinh  that  the  eije-muscles  are  properly  adjusted 
hecaiise  the  eyes  of  a  patient  can  follow  any  object  moved  before 
the  face  in  all  possible  directions. 

Ridiculous  as  such  tests  may  seem  to  some,  I  have  known 
of  positive  opinions  being  given  by  oculists  of  note  upon 
information  of  this  character. 

8.  DonH  fail  to  employ  the  phorometer.,  the  tropometer.,  the 
perimeter^  the  Maddox  rod,  and  the  red  glass  before  you  come 
to  any  final  opinion  regarding  the  question  of  existing  hetero- 
phoria. 

The  reader  may  not  have  all  of  these  instruments,  and  in 
many  cases  much  may  be  learned  without  them  ;  but  it  is  not 
safe  to  regard  any  examination  of  the  eyes  as  complete  or  final 
without  them,  or  to  be  hasty  in  coming  to  a  decision  even  after 
employing  them. 

9.  DonHfail  to  study  (before  operating)  the  movements  of  the 
eyes  behind  the  screen  or  card  placed  in  front  of  the  eyes  cdter- 
nately.,  when  the  patient  is  gazing  at  a  candle-flame  placed 
twenty  feet  from  the  eyes.  Any  jump  of  the  eye  (when  un- 
covered) is  often  a  valuable  hint  as  to  subsequent  operative 
work  (see  page  36). 

10.  DonH  fail  to  study  {before  operating)  the  facial  expres- 
sion of  each  patient.,  and  any  peculiar  attitudes  of  the  head  that 
may  be  apparent  to  a  keen  observer. 
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The  attitudes  of  hyperphoiia,  anaphoria,  and  kataplioria 
are  very  diagnostic,  while  tlie  facial  expression  caused  by  eso- 
phoria  and  exophoria  are  easily  detected  by  an  expert  (see 
page  60). 

11.  Dorit  fall  to  stud//,  from  the  first  tests  of  cuit/  j^citieni, 
the  actual  power  of  abduction,  adduction,  and  sursumduction  ; 
also  the  arc  of  rotation  (of  each  eye  independently)  upward, 
downward,  inward,  and  outward  (as  measured  by  the  tropom- 
eter). 

A  persistently  low  abduction  always  justifies  a  suspicion  of 
latent  esophoria, — one  of  the  most  prevalent  causes  of  reflex 
nervous  disturbances. 

An  extremely  high  abduction  points  toward  a  possible 
exophoria  or  a  latent  hyperphoria. 

Anv  marked  and  persistent  defects  in  rotation  (as  in- 
dicated bv  the  tropometer)  are  extremely  valuable  aids  in  this 
connection. 

12.  Don^t  be  too  hasty  in  diagnosing  exophoria  and  oper- 
ating upon  the  externi.  In  my  experience,  uncomplicated  ex- 
ophoria is  much  less  frequently  encountered  than  most  oculists 
seem  to  think.  It  is  rather  an  infrequent  cause  of  severe 
nervous  disturbances,  outside  of  headache. 

In  the  twenty-six  cases  of  epilepsy  reported  by  me,  only 
two  had  exophoria. 

13.  Don't  mahe  muscular  tests  without  the  glasses  that 
have  been  prescribed  to  correct  errors  of  refraction,  except  for 
some  good  reason,  such  as  a  high  degree  of  myopia,  ill-fitting 
frames,  etc. 

It.  is  occasionally  wise  to  remove  the  glasses  of  the  patient 
(while  trying  the  muscles)  when  there  is  a  suspicion  that  a  tilting 
of  the  frame  is  causing  a  slight  amount  of  hyperphoria,  and 
sometimes  for  other  reasons  too  numerous  to  mention  here  ;  but 
it  is  not  the  surest  way  to  make  muscular  tests  upon  a  patient 
whose  refractive  errors  are  sufiicient  to  warrant  the  prescription 
for  glasses.  ^ 

14.  Don't  fad  to   appreciate  the  difficulties  of  testing   or  l 
treating  highly-myopic  patients  for  heterophoria.  1 

A  strong  biconcave  glass,  when  decentered  (as  they  too 
commonly  are  in  myopes),  acts  practically  as  a  strong  prism 
would  do  if  placed  before  the  eye.  The  removal  of  the  myopic 
glasses,  moreover,  makes  the  patient  often  too  blind  to  see  the 
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test-flame  with  distinctness.  For  tliese  reasons  it  is  often  a  diffi- 
cult matter  to  be  certain  that  the  tests  of  a  highly-myopic 
patient  are  as  reliable  as  those  made  upon  others  who  are 
emmetropic,  or  who  wear  a  lighter  glass  that  is  less  apt  to  sag 
and  become  decentered. 

15.  DoiiH  expect  or  promise  marked  relief  of  nervous  dis- 
tiLrbances  from  prismatic  glasses. 

There  are  many  patients  who  welcome  a  prismatic  glass  as 
a  great  boon,  in  whicli  case  the  benefits  of  eye-treatment  are 
apt  to  become  apparent  to  them  almost  immediately.  But,  on 
the  otiier  hand,  many  patients  are  very  seriously  inconvenienced 
by  the  wearing  of  prisms,  and  fail  to  perceive  any  benefit  from 
them. 

It  is  my  custom  to  explain  this  fact  to  patients  and  to  im- 
press upon  them  the  utility  of  prisms  as  a  means  of  diagnosis 
rather  than  of  expected  relief.  It  is  wise  to  caution  them  about 
uncertainty  in  walking,  etc.,  when  they  are  first  worn.  One  of 
my  patients  injured  himself  quite  severely,  while  trying  to  step 
into  his  carriage,  after  putting  prismatic  glasses  on,  from  a 
failure  on  my  part  to  caution  him  about  making  missteps,  etc. 

16.  DonH  fail  to  keep  prismatic  glasses  on  lohile  testing  the 
muscles  (if  they  are  being  worn  by  a  patient  for  the  purpose  of 
detecting  latent  heterophoria).  The  amount  of  prism  worn  by 
the  patient  should  be  allowed  for  (being  added  or  subtracted,  as 
the  case  may  be)  before  the  strength  of  any  muscle  is  recorded. 

While  any  patient  is  learning  (by  the  aid  of  prismatic 
glasses)  to  abandon  former  habits  of  adjustment  of  the  eyes  for 
heterophoria,  the  taking  off  of  the  prisms  (even  while  testing 
tlie  muscles)  forces  the  patient  at  once  to  use  the  old  tricks  of 
adjustment,  and  thus  to  simulate  a  smaller  degree  of  heterophoria 
than  actually  exists. 

17.  Doiit  keep  prisms  upon  any  patient  unless  the  tests 
show  a  distinct  surplus  of  the  original  heterophoria  that  the 
p)r isms  fail  to  correct. 

By  this  caution  I  mean  that  no  one  should  force  any 
patient  to  accept  and  adjust  for  a  prism.  The  tests  of  the 
patient  shoidd  always  sliow  that  the  prism  prescribed  corrects 
only  a  part  of  the  heterophoria  disclosed  (see  page  55). 

18.  Don't  put  patie) its  to  the  expense  and  trouble  of  having 
prisms  (when  employed  for  purely  diagnostic  purposes)  combined 
luith  their  refractive  correction. 
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Employ  tlie  intercliangeable  prisms  in  special  frames  as  a 
part  of  the  office-equipment  (see  page  55),  for  these  can  be 
worn  over  the  other  glasses  and  changed  in  strength  as  the  tests 
indicate,  without  delay,  inconvenience,  or  expense. 

Spheroprisms  or  cylindroprisms  are  quite  expensive  to  buy 
and  discard  as  often  as  prisms  are  altered  in  strength  while 
latent  heteroplioria  is  being  investigated. 

19.  DonH  fail  to  examine  and  neutralize  every  glass  p?-e- 
scrihed  before  the  jyatient  wears  it,  and  to  see  if  tlie  glasses  are 
properly  centered  to  the  i^upils. 

I  have  not  for  years  allowed  a  glass  to  be  v.orn  by  any 
patient  of  mine  that  has  not  been  passed  upon  by  myself  Mis- 
takes are  too  common,  with  the  best  of  opticians,  to  make  an 
oversight  in  this  regard  a  trivial  matter. 

20.  DonH  fail  to  remember  that  patients  who  either  have 
strabismus  or  an  amount  of  heterophoria  that  is  on  the  border- 
line of  squint  generally  suppress  visual  linages  (either  as  a  con- 
stant habit  or  at  intervals). 

This  fact  makes  it  very  difficult,  at  times,  to  get  the  mus- 
cular tests  of  such  patients.  The  red  glass  comes  into  use 
as  a  valuable  adjunct  in  such  cases.  By  coloring  one  visual 
image,  it  is  much  easier  to  teach  such  a  patient  to  sustain 
binocular  vision  and  realize  the  diplopia  that  may  actually 
exist  and  yet  be  unsuspected  by  the  patient  and  too  often  by 
the  oculist. 

It  often  takes  much  time,  ingenuity,  and  patience  to  teach 
a  strabismic  patient  to  look  wath  both  eyes  simultaneously. 

The  steps  that  may  be  taken  to  detect  suppression  of 
images  by  a  patient  and  to  teach  him  to  overcome  it  often 
require  persistent  effort  on  the  part  of  the  oculist  and  quite  a 
large  experience  in  handling  such  cases.  It  is  often  necessary 
to  put  quite  strong  prisms  before  the  eyes  of  the  patient,  to  color 
the  image,  to  exclude  the  vision  of  either  eye  alternately  for  an 
instant,  to  get  tropometer  tests  as  an  aid,  and  to  repeat  the 
lesson  many  times  before  any  positive  records  of  tlie  existing 
heterophoria  can  be  made. 

21.  DonH  be  disappointed  if  some  cases  of  heterophoria 
show  tests  that  are  inconsistent  and  contradictory. 

Whenever  you  encounter  cases  that  have  esophoria,  or 
homonymous  diplopia,  at  one  point  and  exophoria,  or  crossed 
diplopia,  at  another  point ;  when  eyes  swing  inward  to  a  marked 
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degree  sometimes  and  outward  to  a  marked  degree  at  others ; 
when  the  phorometer  and  the  Maddox  rod  give  results  directly 
opposed  to  the  jump  of  the  eyes  on  using  the  exclusion-tests ; 
when  the  patient  is  not  benefited  by  any  prism  or  refractive 
glass,  then  go  slowly,  use  the  tropometer,  and  ask  counsel  of 
some  one  who  has  a  larger  experience  in  such  cases  than 
yourself. 

22.  Finally,  doii't  he  prejudiced.  Be  honest,  conscientious, 
painstaldng,  and  persistent  after  you  are  sufficiently  in  earnest 
to  attempt  to  master  this  field  of  scientific  investigation. 

Regarding  the  actual  steps  of  a  graduated  tenotomy  upon 
any  of  the  recti  muscles  of  the  orbit,  little  can  be  added  by 
me,  I  fear,  to  what  has  been  already  published,  except  my 
personal  indorsement.  The  operation  which  I  usually  employ 
is  that  devised  by  Dr.  George  T.  Stevens.  I  regard  it  as 
a  great  step  in  advance  of  tenotomies  performed  by  the 
older  methods,  in  all  of  which  the  muscles  were  drawn  out 
of  the  wound  on  a  strabismus-hook  (after  making  a  large  slit 
in  the  conjunctiva  and  loosening  up  the  cellular  tissue  of 
the  orbit)  and  then  dividing  the  tendon  either  completely  or 
on  its  borders. 

By  the  new  method  the  axis  of  traction  of  the  muscle  is 
not  disturbed ;  the  cellular  tissue  of  the  orbit  remains  intact ; 
there  is  no  conjunctival  scar  or  deformity  left ;  the  danger  of 
sepsis  is  practically  avoided ;  no  dressings  to  the  eye  and  no 
confinement  of  the  patient  are  necessary ;  and  the  patient  is 
able  to  get  relief  without  pain  (through  cocaine)  and  with  little, 
if  any,  inconvenience. 

The  teclmic  of  this  operation  seems  to  be  very  simple, 
but  the  skill  of  the  operator  is  shown  by  the  results  which  he 
obtains  in  making  the  button-hole  in  the  tendon  correctly  and 
of  sufficient  size  to  allow  of  the  proper  extent  of  slipping  of 
the  tendon  upon  the  sclera  before  it  makes  a  new  attachment. 
In  other  words,  to  correct  a  given  number  of  degrees  of  hetero- 
phoria  with  certainty  requires  natural  aptitude,  acquired  skill, 
and  a  large  experience. 

In  advancement  operations  surgical  skill  of  the  highest 
order  is  particularly  demanded.  In  my  general  surgical  experi- 
ence of  many  years  I  recall  no  operation  that  is  more  delicate 
and  precise. 
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Steps  of  a  Graduated  Tenotomy. 

1.  Instill  three  or  four  times  into  the  eye  2  or  3  drops  of  a 
fresh  6-per-cent.  solution  of  cocaine,  at  intervals  of  about  tliree 
minutes  apart,  until  anaesthesia  is  produced. 

2.  Insert  the  eye-speculum,  without  bruising  the  lids  or 
using  force,  in  case  the  inferior  rectus,  the  internal  rectus,  or 
external  rectus  is  to  be  operated  upon.  Some  prefer  a  speculum 
with  tortoise-shell  lid-support,  but  I  have  found  an  ordinary 
silver-wire  speculum  to  be  satisfactory,  painless,  and  secure, 
when  properly  inserted. 

If  the  superior  rectus  is  to  be  operated  upon  the  lid  is 
elevated  by  a  retractor  with  a  handle  attached.  This  is  held 
by  the  assistant. 

3.  The  assistant  stands  near  the  chair  with  some  absorbent- 
cotton  balls  or  a  few  very  fine,  small  sponges,  immersed  in  a 
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weak  solution  of  boric  acid  or  some  non-irritating  disinfecting 
solution. 

4.  The  patient  is  instructed  to  steadily  fix  the  vision  upon 
some  designated  point.  The  point  is  selected  so  as  to  put  the 
muscle  to  be  operated  upon  on  the  stretch  and  to  bring  it  clearly 
into  view.  The  patient  is  instructed  not  to  look  elsewhere, 
under  any  circumstances,  during  the  operation. 

5.  The  conjunctiva  is  then  picked  up  with  a  very  delicate 
tooth-forceps  and  a  very  small  opening  is  made  through  it 
directly  over  the  center  of  the  attachment  to  the  sclera  of  the 
muscle  that  is  to  be  operated  upon. 

6.  This  opening  is  then  stretched  by  inserting  the  forceps, 
when  closed,  into  the  opening  and  allowing  the  blades  to  spring- 
slightly  apart.  The  elastic  conjunctiva  contracts  later,  and 
leaves  only  a  point  for  union  not  mucli  larger  than  a  pin-head. 

7.  The  tendon  is  then  grasped  (through  the  conjunctival 
opening)  slightly  back  of  the  exact  center  of  its  attachment  to 
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Fig.  37.— Eye-ixstuumexts  Devised  fok  Work  upox  the  EvE-3irsci.ES  by 
Dk.  Geokge  T.  .Stevens. 

From  above  downward  these  instruments  are  (1)  tooth-forceps,  (2)  Stevens's 
scissors  with  veiy  fine  iwints.  (3)  fine  fixation  forceps,  (i)  very  fine  tooth-forceps, 
(5)  delicate  hook,  (6)  delicate  retraction-hook,  (7)  probe-poi'iited,  double-edsed 
knife,  (8)  retractor  for  upper  lid,  (9)  Stevens's  needle-holder,  and  (10)  eye 
speculum  with  tortoise-shell  lid-supports. 
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the  sclera  and  a  snip  is  made  through  it,  at  its  central  point, 
with  the  tenotomy-scissors.  From  this  central  point  the  division 
of  the  tendon  is  then  carefully  extended,  in  both  directions,  as 
close  to  its  scleral  attachment  as  possible,  until  a  button-hole  of 
sufficient  size  to  meet  the  requirements  of  each  case  is  made. 

The  extension  of  the  button-hole  is  made  either  with  the 
Stevens  scissors  (which  have  extremely  fine  tips)  or  with  a  very 
fine,  probe-pointed  knife,  each  of  which  can  be  slipped  easily 
beneath  the  tendon  as  far  as  desired. 

Whenever  an  extreme  stretch  is  desired,  the  button-hole 
may  be  extended  far  enough  so  that  the  fibers  of  the  capsule  of 
Tenon  alone  hold  the  tendon  in  its  proper  relationship  to  the 
eyeball. 

In  most  cases  there  is  practically  no  haemorrhage ;  but  in 
some  the  subconjunctival  haemorrhage  may  be  quite  severe.  It 
is  readily  absorbed,  however,  usually  within  ten  days,  without 
stain  or  disfigurement. 

I  employ  ice  to  the  wound  if  the  haemorrhage  seems  likely 
to  be  excessive. 

8.  The  patient  is  now  allowed  to  bathe  the  eye  in  cold 
water  for  about  fifteen  minutes ;  after  which  the  tests  are  taken 
by  the  phorometer  and  the  manifest  results  of  the  operation  are 
recorded. 

9.  It  is  my  custom  to  have  my  patients  bathe  the  eye 
(through  an  eye-cup)  with  extract  of  hamamelis  and  water  in 
equal  parts  at  frequent  intervals  for  several  hours  after  an  oper- 
ation ;  to  instruct  them  not  to  use  the  eyes  for  any  close  work 
for  twenty-four  hours  at  least ;  to  keep  the  wounded  eye  closed 
if  out-of-doors  ;  and  to  have  them  visit  my  office  daily  for  one 
week  in  order  to  test  the  eye-muscles  in  their  new  adjustment. 

10.  On  the  third  day  after  the  operation  it  is  my  custom  to 
begin  daily  exercise  by  prisms  of  the  muscle  operated  upon  ; 
being  careful  not  to  overtax  tlie  muscle  until  the  new  scleral 
attachment  is  firm  and  permanent.  Such  daily  exercise  is  kept 
up  until  the  muscle  operated  upon  shows  satisfactory  power. 

Steps  of  an  Advancement  Operation  upon  the  Recti 
Muscles  of  the  Orbit. 

In  some  cases  it  is  advisable  to  shorten  the  tendon  of  one 
of  the  straight  muscles  of  the  orbit.     This  may  be  done  (as  a 
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sequel  to  a  button-hole  tenotomy)  upon  the  antagonistic  muscle 
Avhen  a  greater  effect  is  desired,  as  a  primary  step  in  some 
instances,  or  simultaneous  with  a  tenotomy  of  the  antagonistic 
muscle  in  some  strabismic  cases.  This  step  is  called  an  "  ad- 
vancement operation." 

There  are  various  ways  of  performing  this  operation. 
These  are  described  in  modern  text-books  on  ophthalmology, 
chiefly  as  a  means  of  rectiflcation  of  the  deformity  of  strabismus. 

In  most  of  these  the  conjunctival  incision  has  to  be  ex- 
tremely large,  and  the  entire  tendon  is  exposed  prior  to  the 
passing  of  the  sutures.  For  that  reason  alone,  as  well  as  for 
many  others,  I  prefer  in  most  cases  of  heterophoria  (where  a 
few  degrees  of  effect  is  wanted)  to  perform  a  much  simpler 
operation  devised  by  Dr.  George  T.  Stevens.  It  seems  to 
accomplish  all  that  can  be  desired,  in  most  cases  of  this  type, 
without  as  large  a  wound  and  with  greater  ease.  The  only  pos- 
sible drawback  that  I  have  found  to  its  employment  (when 
great  effects  are  wished  for)  is  that  the  single  suture  is  apt  to 
cut  through  the  tendon  or  sclera  from  excessive  tension ;  yet,  on 
the  other  hand,  there  is  no  subsequent  deformity  caused  by  a 
wrinkling  of  the  tendon  from  a  puckering  eftect  of  multiple 
sutures  or  a  complicated  stitch  of  one  suture. 

The  steps  of  the  advancement  operation  devised  by  Dr. 
(jeorge  T.  Stevens  are  as  follow  : — 

1.  The  eye  is  cocainized  and  the  conjunctiva  opened  and 
stretched  in  exactly  the  same  manner  as  described  on  page  302. 

2.  The  tendon  is  seized  with  a  fixation  forceps  at  the  exact 
center  of  its  attachments  to  the  sclera  {D  in  Fig.  38)  and  a  free 
button-hole  tenotomy  is  performed  {C  to  B).  The  forceps  re- 
mains attached,  and  is  a  guide  later  to  the  exact  center  of  the 
tendon.  In  some  instances  it  is  well  to  run  a  silk  loop  through 
the  tendon  to  take  the  place  of  the  forceps, 

3.  The  tendon  is  now  drawn  well  through  the  conjunctival 
opening,  the  connective  tissue  between  it  and  the  conjunctiva 
being  carefully  loosened  as  the  tendon  is  drawn  out.  The 
tendon  is  controlled  by  the  operator  either  by  means  of  the 
fixation  forceps  in  its  original  position  or  by  the  silk  loop  that 
has  been  substituted  for  it. 

4.  When  the  tendon  has  been  drawn  forward  sufficiently 
to  reach  the  point  {A)  desired  for  a  new  scleral  attachment,  it 
is  seized  at  that  point  {A  in  Fig.  38)  by  a  fixation  forceps.     A 
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V-shaped  piece  {A  B  C)  is  now  cut  out  of  tlie  tendon  with  the 
apex  toward  tlie  new  attachment  of  the  fixation  forceps  and  its 
base  toward  the  divided  scleral  attachment  of  the  tendon. 

5.  A  moderately  fine,  but  strong,  suture  (eitlier  of  silk  or 
aseptic  catgut)  is  now  passed  sufficiently  behind  the  fixation 
forceps  at  the  point  A,  to  insure  a  good  hold  upon  the  tendon, 
and  the  needle  is  then  passed  through  the  conjuncti^■a  and 
some  of  the  sclera  at  the  point  D.  The  points  JD  and  A  are 
then  brought  closely  together  by  the  suture,  and  the  suture  ; 
fastened  securely.  The  tendon  is  thus  shortened  an  amount 
equivalent  to  the  distance  between  A  and  B. 

6.  It  is  wise  to  test  the  patient  with  the  phorometer  im- 
mediately after  the  operation  ;  also,  to  endeavor  to  obtain  a 
manifest  excess  of  some  degrees  over  the  actual  amount  of  ad- 
vancement required.  In  my  experience,  several  degrees  of  effect 
are  frequently  lost  within  forty-eight  hours,  either  by  stretciiing 


Fig.  38.- 


-A  Diagram  to  Show  the  Steps  of  a  Siis'Gle-Suture 
Advaxcemext  Operatiox. 


or  partial  cutting  of  the  suture,  before  a  firm  and  permanent 
union  is  attained. 

7.  It  is  frequently  my  custom,  after  an  advancement  oper- 
ation, to  cover  the  eye  with  a  shield  for  at  least  twenty-four 
hours,  in  order  to  arrest,  as  far  as  possible,  all  efforts  of  the 
patient  to  adjust  the  eye  with  its  fellow  until  some  union  has 
occurred.  Whenever  the  patient  shows  much  overcorrection, 
this  precaution  is  not  employed,  as  some  stretching  is  desired. 

8,  There  is,  as  a  rule,  very  little  irritation  from  the  stitch 
left  in  the  wound,  although  it  is  best  for  the  patient  to  bathe 
the  eye  frequently  for  forty-eight  hours  with  a  saturated  solu- 
tion of  boric  acid  in  an  eye-cup.  If  the  case  is  progressing 
favorably,  it  is  my  custom  not  to  remove  the  suture  (if  of  silk) 
until  the  third  or  fourth  day.  If  an  aseptic  catgut  suture 
be  used,  the  ends  may  be  cut  short  and  the  suture  will  be 
absorbed. 


CHAPTER  X. 

A  FEW  PRACTICAL  HIXTS  RELATIVE  TO  EYE-STRAIX 
AS  A  CAUSE  OF  ABNORMAL  EYE-COXDITIOXS. 

In  the  preceding  chapters  I  have  discussed  only  from  a 
clinical  stand-point  the  effects  of  a  leakage  of  nerve-force 
(caused  by  eye-strain)  upon  the  nervous  system. 

It  remains  for  me  to  say  something,  in  closing,  concerning 
the  direct  effects  of  eye-strain  upon  the  organs  of  vision. 

At  first  thought,  this  would  naturally  seem  to  the  general 
reader  to  be  the  most  frequent,  and  perhaps  the  most  important 
result  of  imperfect  construction  or  adjustment  of  the  eyes.  In 
answer  to  this  impression,  however,  it  should  be  stated  that, 
while  the  frequency  of  local  disturbance  may,  and  possibly 
does,  equal  or  exceed  that  of  nervous  disturbance  from  eye- 
strain, the  results  are  far  less  distressing  to  the  patient,  as  a 
rule,  and  the  cause  is  far  more  frequently  recognized  and 
removed. 

A  sufferer,  for  example,  from  styes,  chronic  conjunctivitis, 
chronically  inflamed  lids,  spasm  of  the  eyelids,  occasional 
ulcers  of  the  cornea,  flowing  of  tears  over  the  cheek,  punctate 
haemorrhages  of  the  eyeball,  and  periodical  attacks  of  epi- 
scleritis, not  only  suffers  less  than  victims  to  some  intractable 
and  severe  nervous  derangement,  but  naturally  appreciates  the 
cause  of  the  trouble  and  seeks  relief  at  the  hands  of  tlie  oculist 
much  earlier  than  does  the  victim  to  reflex  conditions. 

It  often  takes  many  years  of  suffering  and  of  costly  experi- 
mentation with  drugs,  travel,  rest,  Avithdrawal  from  business, 
etc.,  to  teach  those  victims  (who  eventually  get  eye-treatment 
for  headache,  neuralgia,  sleeplessness,  St.  Vitus's  dance,  epilepsy, 
nervous  prostration,  and  other  reflex  nervous  conditions)  that 
the  cause  of  their  sufterings  might  have  been  determined  and 
relieved  long  before  it  was. 

Again,  the  sufterer  from  eye-disease,  when  he  applies  to  an 
oculist  for  aid,  always  has  the  support  of  the  family,  the  family 
doctor,  and  all  interested  friends  in  persisting  in  the  treatment. 
He  gets  advice  early,  as  a  rule,  from  tlie  proper  medical  source, 
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and  he  is  encouraged  to  keep  up  liis  efforts  to  obtain  relief  until 
a  cure  is  effected.  Not  so,  however,  with  the  victim  to  reflex 
nervous  disturbances !  He  is  too  often  opposed,  when  eye-treat- 
ment is  suggested  as  a  last  resort ;  he  is  frequently  alarmed, 
without  reason,  and  weakened  in  his  purpose  by  friends,  and 
even  the  family  doctor,  after  eye-treatment  is  begun  ;  and,  if 
he  gets  relief,  he  does  so  under  many  such  conditions  of  tribula- 
tion and  mental  worry. 

The  intimate  dependence  of  common  forms  of  eye  disease 
upon  both  refractive  errors  and  heterophoria  is  being  to-day 
more  generally  recognized  among  oculists  of  note  than  in  the 
past.  Even  the  dependence  of  cataract  upon  refractive  errors 
(that  should  have  been  corrected  in  youth)  is  spoken  of  by  many 
of  the  modern  ophthalmologists. 

It  is  certain  that  astigmatism,  hypermetropia,  and  most  of 
the  types  of  heteroplioria  tend  to  increase  the  hJood-svpply  to  the 
orbits.  Such  conditions  are  usually  congenital,  and,  therefore, 
make  those  who  have  either  defective  refraction  or  abnormal 
ocular  adjustment  peculiarly  liable  to  chronic  inflammatory 
conditions  of  the  lids,  the  conjunctiva,  the  episcleral  tissue,  and 
the  cornea.  Later  in  life,  excessive  blood-supply  to  the  orbits, 
as  a  chronic  condition,  may  help  to  induce  organic  changes  in 
the  lens  (cataract),  in  the  retina,  and  in  the  choroid. 

It  is  hoped  that  the  few  hints  which  I  shall  give  in  this 
chapter  may  aid  some  of  my  readers  in  the  treatment  and  pos- 
sible prevention  of  some  common  forms  of  eye-disease  that  are 
occasionally  persistent  and  very  hard  to  control,  unless  the  cause 
is  eliminated. 

Stye  and  Enlargement  of  the  Meibomian  Glands. — Few 
diseases  of  the  lids  are  more  common  than  recurring  styes  or 
swellings  of  the  Meibomian  glands.  Thev  seem  to  come 
without  cause,  and  in  some  cases  are  recurring  and  persistent. 

Most  of  such  sufferers,  when  examined  under  atropine, 
are  hypermetropic  and  many  are  astigmatic.  If  so,  it  is  very 
important  to  put  glasses  on  (for  constant  wear)  to  correct  all 
refractive  errors.  Furthermore  quite  a  large  proportion  will 
disclose  heterophoria.  The  investigation  of  some  abnormal 
adjustment  of  the  ocular  muscles  in  this  class,  by  means  of 
prismatic  glasses,  may  accomplish  much  in  preventing  subse- 
quent recurrence  of  the  styes  or  glandular  enlargements. 

Blepharitis. — Chronicallv    inflamed    evelids    are    almost 
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ahvays  dependent  ujjon  latent  hypermetropia  or  hypermetropic 
astigmatism. 

A  full  correction  of  the  refraction  by  glasses,  if  worn  con- 
stantly, will  usually  cure  these  cases  within  a  short  space  of 
time.  Should  heterophoria  exist,  in  addition  to  refractive  errors, 
prismatic  glasses  may  often  be  ordered  in  combination  with  the 
spherical  or  cylindrical  glasses,  with  still  greater  relief  to  the 
patient. 

Chronic  Conjunctivitis. — The  remarks  made  in  previous 
paragraphs  relative  to  chronic  blepharitis  apply,  with  almost 
equal  force  to  chronic  inflammations  of  the  conjunctiva.  Proper 
glasses  will  do  more  than  purely  local  treatment  by  astrin- 
gents, etc. 

Corneal  Ulcers  and  Episcleritis. — The  former  of  these 
conditions  is  almost  universally  treated  to-day  by  instillations 
of  atropine  at  regular  intervals, — the  latter  too  often  by  internal 
remedies  for  supposed  gouty  tendencies  (as  well  as  by  atropine 
in  the  eye). 

My  convictions  regarding  these  two  diseases  are  very  strong 
and  positive. 

I  have  never  yet  seen  a  case  of  non-specific  recurring  cor- 
neal idcers  that  loas  not  due  to  hypermetropia  {usually  latent), 
astigmatism  {usually  hypermetropic),  or  heterophoria. 

It  is  verv  common  for  me  to  encounter  cases  of  this  type  in 
my  office  that  have  been  treated  locally  for  recurring  ulcera- 
tions by  oculists  of  repute  without  any  apparent  regard  to  the 
underlying  factors  of  causation. 

One  of  the  most  intractable  cases  of  recurring  corneal 
ulcers  that  I  have  ever  seen  revealed,  when  I  first  tested  the 
patient,  a  high  degree  of  latent  hypermetropia  (for  which  a  glass 
had  never  been  ordered)  and  an  exophoria  that  bordered  closely 
upon  strabismus.  Not  one  of  the  many  oculists  whom  she  had 
consulted  had  ever  suggested  a  glass  for  constant  use  or  had 
apparently  investigated  the  heterophoria.  She  has  never  had  a 
return  of  the  old  trouble  during  the  past  ten  years  of  relief 
from  heterophoria  and  the  constant  use  of  glasses. 

I  could  report  a  large  number  of  similar  cases  of  ulceration 
of  the  cornea  in  detail  (if  space  would  permit),  where  no 
attempt  had  apparently  been  made  by  oculists  of  repute  to 
prevent  the  return  of  this  distressing  condition  by  the  correction 
of  either  the  refraction  or  heterophoria. 
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Tlie  danger  of  opacities,  that  often  seriously  impair  vision, 
oiiglit  alone  to  make  every  step  seem  important  to  the  oculist, 
which  tends  to  prevent  a  recurrence  of  corneal  ulcers  or  to 
hasten  their  disappearance. 

The  fact  that  episcleritis  often  seems  to  exhibit  a  decided 
periodicity  has  caused  it  to  he  regarded  hij  many  authors  as 
dependent  upon  a  goaty  diathesis. 

While  I  am  not  prepared  to  repudiate  this  deduction  en- 
tirely as  a  basis  for  the  treatment  of  these  cases,  I  am  convinced 
that  the  detection  and  relief  of  heterophoria  is  far  more  impor- 
tant than  mternal  medication. 

Over  ten  years  ago  a  gentleman  came  to  my  office  aaIio 
had  been  treated  for  attacks  of  episcleritis  every  spring  for  more 
than  the  ten  previous  years  by  oculists  of  international  repute. 
These  attacks  had  never  been  known  to  disappear  inside  of  six 
weeks,  and  had  often  kept  him  from  his  business  for  three 
months.  He  had  never  passed  a  year  without  an  attack  during 
this  interval.  He  had  always  been  led  to  believe  that  they 
were  dependent  upon  a  gouty  diathesis,  and  had  taken  antigont 
remedies  for  many  years,  both  as  a  preventive  and  curative 
step,  without  any  apparent  effect  upon  the  attacks. 

He  figured  up,  in  my  office,  the  total  cost  of  these  attacks 
to  him,  directly  and  indirectly,  as  a  moderate  fortune  for  most 
men,  and  he  feared,  not  without  reason,  that  future  attacks 
might  lead  to  his  business  collapse  and  possible  blindness  from 
the  corneal  opacities  that  were  even  then  so  seriously  embar- 
rassing his  vision  as  to  cause  him  great  alarm. 

Witli  some  difficulty  fairly  good  vision  was  obtained,  in 
spite  of  the  corneal  opacities,  by  means  of  crossed  cylinders. 
He  disclosed  a  very  high  degree  of  latent  hyperphoria  within 
the  first  week  of  observation.  This  was  corrected  by  two 
graduated  tenotomies, — one  eye  being  lowered  and  the  other 
raised.  For  the  past  ten  years  this  patient  has  taken  no  drugs, 
and  has  never  had  the  slightest  return  of  his  old  attacks  of 
episcleritis.  For  the  larger  portion  of  this  period  of  complete 
relief  he  has  had  to  use  his  eyes  almost  constantly  upon  figures 
for  about  six  hours  each  day,  and  he  has  not  lost  one  day  from 
business  on  account  of  his  eves  for  over  ten  vears.  Durin"-  the 
ten  years  prior  to  the  correction  of  his  hyperphoria,  he  had 
averaged  at  least  fifty  days  of  entire  disability  from  eye- 
inflammations  during  each  year. 
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I  have  seen  several  somewhat  similar  cases  that  liave  been 
equally  instructive  to  me  ;  but  one  such  extreme  example  is  as 
apt  an  illustration  as  can  be  brought  fonvard  to  show  the 
Avisdom  of  seeking  for  heterophoria  early,  and  correcting  it 
radically. 

Pterygium. — The  wing-like  growths  upon  the  eyeball,  that 
form  in  consequence  of  a  hypertrophy  of  the  conjunctiva  and 
subconjunctival  tissues,  and  gradually  extend  toward  the  cornea, 
are  not  due,  in  my  opinion,  as  much  to  exposure,  climate,  etc., 
as  some  authors  seem  to  believe. 

The  remarks  made  by  me  in  preceding  pages  relative  to 
chronic  orbital  congestion  as  a  result  of  uncorrected  errors  of 
refraction  or  heterophoria  apply  with  equal  directness  to  many 
cases  of  pterygium. 

It  is  important  to  investigate  the  refraction  and  eye-muscles 
of  these  cases,  as  soon  as  any  symptoms  of  a  tendency  toward 
pterygium  appear.  Unfortunately  these  underlying  causes  are 
too  commonly  neglected,  in  many  cases  of  this  type,  until  the 
deformity  entails  operative  procedure  for  its  removal. 

Epiphora. — A  persistent  flowing  of  the  tears  over  the 
cheek  constitutes  one  of  the  most  distressing  of  eye-conditions. 
It  is  capable  of  making  life  almost  a  burden,  in  extreme  cases, 
and  it  is  not  infrequently  encountered  in  the  offices  of  the  ocu- 
list and  general  practitioner. 

I  would  raise  my  voice  here  strongly  in  protest  against 
probing  the  nasal  duct  at  once  in  these  cases.  It  is  unnecessary 
in  quite  a  large  proportion  of  such  sufferers,  as  a  permanent 
cure  can  often  be  effected  without  it  and  seldom  by  means  of  it. 

I  regard  epipliora  as  a  very  important  clinical  evidence  of 
hyperphoria. 

The  following  cases  illustrate  this  point  very  clearly  : — 

Some  six  vears  ago  a  ladv  came  to  me  from  a  Western 
city  who  had  suffered  for  many  years  with  a  weeping  of  the 
left  eve  that  nothin"-  seemed  to  relieve.  She  had  been  under 
the  care  of  many  oculists  in  different  cities ;  had  had  her 
canthus  slit  up ;  had  had  her  nasal  duct  probed  three  times  a 
week  for  several  months  at  a  time  ;  and  had  experienced  little 
or  no  benefit. 

The  weeping  eye  was  seriously  defective  in  refraction.  She 
had  worn  glasses  for  many  years  that  had  been  judiciously  pre- 
scribed for  her  refractive  errors.     She  was  referred  to  me  by  an 
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oculist  in  Boston,  whose  son  once  bad  been  under  my  care, 
with  a  letter  requesting  tliat  I  examine  her  eye-muscles  for 
latent  beterophoria. 

This  patient  disclosed  a  very  high  degree  of  latent  hy])er- 
phoria,  and  a  graduated  tenotomy  was  at  once  performed  to 
bring  the  eyes  to  the  same  level.  The  excessive  secretion  of 
tears  ceased  almost  immediately,  and  for  the  past  five  years  she 
has  not  had  to  use  her  handkerchief  upon  the  cheek  or  to  liave 
her  nasal  duct  probed.  A  very  remarkable  change  has  also 
taken  place  in  her  physical  and  nervous  condition. 

Another  equally  striking  case  first  came  under  my  obser- 
vation several  years  ago.  A  young  man  applied  for  relief  from 
a  persistent  flowing  of  tears  over  the  cheek,  that  compelled  him 
to  hold  his  handkerchief  beneath  one  eyelid  almost  constantly, 
while  awake.  A  4°  hyperphorial  prism  arrested  this  distressing 
condition  within  an  hour.  Subsequently  a  graduated  tenotomy 
effected  a  complete  cure. 

If  I  deemed  it  necessary  I  could  bring  forward  a  number 
of  similar  cases  to  prove  the  point  that  I  advocate  here, — i.e., 
that  a  large  proportion  of  cases  suffering  from  epiphora  are 
victims  of  hyperphoria.  The  condition  is  rather  one  of  excess- 
ive secretion  of  tears  than  of  obstructed  outlet,  and  the  investi- 
gation of  beterophoria  ought,  in  my  opinion,  to  precede  any 
operative  procedure  on  the  nasal  duct. 

Ptosis. — A  tendency  of  the  upper  eyelid  to  drop  is  quite 
frequently  observed  as  a  direct  result  of  beterophoria.  Thai  it 
is  not  always  a  result  of  paralysis  is  quite  clearly  demonstrated 
hy  clinical  facts. 

I  have  seen  quite  a  large  number  of  patients,  who  had 
suffered  for  years  from  the  disfigurement  of  a  drooping  lid. 
make  a  rapid  and  complete  recovery  after  a  graduated  tenotomy 
for  hyperphoria.  In  a  much  smaller  proportion  of  cases,  where 
extreme  esophoria  or  exophoria  interferes  seriously  with  binocu- 
lar vision,  a  condition  that  closely  resembles  ptosis  may  exist. 
In  these  cases  the  deformity  is  probably  produced  by  an  uncon- 
scious habit,  on  the  part  of  the  patient,  of  endeavoring  either 
to  exclude  the  image  of  one  eye  or  to  avoid  the  perplexity  of 
persistently  maintaining  binocular  vision. 

I  recall  one  illustrative  case  that  made  a  more  forcible  im- 
pression upon  me  years  ago  than  it  would  to-day. 

A  lady  once  consulted  me  for  headaches  that  had   been 
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almost  constant  for  some  years.     They  had  been  associated  with 
some  marked  symptoms  of  nervous  prostration. 

I  noticed,  at  the  first  interview,  that  the  lid  of  one  eye 
drooped  so  as  to  almost  shut  tlie  pupil  from  view,  and  that,  when 
it  was  raised  by  an  extreme  effort  on  the  part  of  the  patient,  the 
evebrow  was  markedly  distorted.  Such  an  extreme  condition 
made  me  fear  that  a  complete  paralysis  of  tlie  lid  had  sometime 
existed,  but  the  patient  assured  me  that  she  had  inherited  that 
defect  from  her  mother. 

An  examination  of  the  ocular  muscles  revealed  a  high 
degree  of  hyperphoria  with  very  slight  defects  of  refraction. 

A  graduated  tenotomy  was  performed  to  correct  the  hyper- 
phoria. To  my  astonishment,  within  a  half-hour  after  the  oper- 
ation a  very  marked  change  took  place  in  the  position  of  the 
drooping  lid.  Inside  of  two  weeks  both  the  ptosis  and  head- 
ache had  entirely  disappeared.     They  have  never  returned. 

Spasmodic  Twitching  of  the  Lids. — This  common  and 
annoying  condition  of  the  eyes  is  almost  hivariahJy  due  either  to 
latent  lujpermetroina  or  heterophoria. 

It  belongs  to  the  choreic  type  of  nervous  derangements, 
and  occasionally  it  may  be  a  precursor  of  St.  Vitus's  dance. 

The  remarks  that  I  have  made  in  Chapter  IV  apply  with 
equal  force  to  the  investigations  and  treatment  of  blepharo- 
spasm. 

Glaucoma  and  Cataract. — We  know,  as  yet,  but  little 
about  the  causes  of  these  common  eye-diseases.  They  come  on 
insidiously  and  without  apparent  exciting  factors,  as  a  rule. 

De  Schweinitz,  in  his  late  work,  says  in  regard  to  cataract : 
"  Investigations  show  that  a  large  majority  of  cataractous  eyes 
are  hypermetropic  and  astigmatic,  and  that  the  danger  of  cata- 
ract is  increased  when  the  astigmatism  is  against  the  rule  and 
remains  uncorrected.  The  evident  prophylactic  measure  is  the 
use  of  pro2>er  glasses.''^  ^ 

This  author  also  indorses  the  view  that  similar  remarks 
apply  to  the  prophylaxis  of  glaucoma.  He  says:  "Overuse  of 
the  eyes,  especially  with  improperly  corrected  refractive  error, 
has  a  distinct  tendency,  by  causing  ocular  congestion,  to  bring- 
on  glaucoma  in  an  eye  predisposed  to  the  disorders  by  changes 
in  the  ciliary  region." 

'  Italics  my  own. 
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One  clinical  fact  relating  to  these  cases  seems  to  be  over- 
looked by  most  of  the  authors  on  ophthalmology, — viz.,  that 
quite  a  large  j^^'oporiion  of  eyes  icldcli  are  rendered  blind  hy 
disease  show  a  decided  tendency  toward  strabismic  conditions 
after  the  sight  becomes  impaired. 

Had  the  muscular  adjustment  of  these  eyes  been  normal, 
the  simpl(3  loss  of  sight  could  not  have  been  followed  by  an 
altered  adjustment  of  so  extreme  a  type  as  to  entail  a  stra- 
bismic deformity. 

Sooner  or  later,  in  my  opinion,  a  causal  relationship  between 
heterophoria  and  the  development  of  cataract  or  glaucoma  must 
be  recognized.  Refractive  errors  may  unquestionably  predispose 
to  structural  derangements  of  the  various  component  parts  of 
the  organ  of  vision,  but  heterophoria  can  entail  a  strain  upon 
the  individual  that  may  also  aid  materially  in  causing  a  chronic 
congestion  of  the  vessels  of  the  orbit. 

Detachment  of  the  Retina. — This  sad  misfortune  is 
almost  invariably  the  result  either  of  extreme  myopia  or  a 
direct  injury  to  the  eyeball. 

This  leads  us  to  the  consideration  of  what  obscure  causes 
may  tend  to  aid  in  the  development  of  "  progressive  near-sight- 
edness." 

When  an  elongation  of  the  eyeball  in  its  antero-posterior 
axis  (page  9)  is  encountered  it  does  not  necessarily  mean  a 
congenital  defect.  Many  people  are  born  myopic,  but  in  quite 
a  large  proportion  of  near-sighted  patients  the  myopia  is  devel- 
oped after  birth. 

Most  oculists  have  cases  on  their  record-books  where  a 
moderate  degree  of  hypermetropia  has  become  quite  a  high 
degree  of  myopia  in  variable  spaces  of  time.  For  reasons 
(often  very  obscure)  the  eyeballs  of  some  patients  seem  to 
undergo  a  progressive  change  in  shape;  and,  when  the  myopia 
becomes  very  extreme,  the  retina  is  particularly  liable  to  become 
detached  and  to  cause  sudden  blindness  in  the  eye  so  affected. 

It  is  needless  to  discuss  here  the  various  theories  that  are 
held  to  explain  the  development  of  myopia.  It  may  be  well, 
however,  to  mention  (1)  the  inflammatory  theory  (Graefe),  that 
attributes  it  to  posterior  choroiditis ;  (2)  the  mechanical  theories, 
that  explain  it  as  a  result  of  compression  of  the  eyeball  by 
the  external  rectus,  superior  oblique,  etc. ;  and  (3)  the  anatom- 
ical theory,  that  attributes  it  to  the  size  or  shape  of  the  orbit, 
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wide  pupillary  distance,  special  race  peculiarities,  the  conforma- 
tion of  the  face,  etc. 

A  small  proportion  of  myopes  owe  their  defective  vision  to 
changes  of  curvature  in  the  cornea  or  the  lens,  but  in  these 
cases  detachment  of  the  retina  is  very  seldom  encountered, 
except  as  a  result  of  traumatism. 

I  am  convinced  that  heterophoria  is  a  very  frequent  and 
commonly  neglected  factor  in  causing  progressive  near-sighted- 
ness. The  difficulties  that  are  encountered  in  testing  the  eye- 
muscles  in  myopic  subjects  have  been  referred  to  in  the 
preceding  section.  The  greatest  care  should  be  exercised  in 
eliminating  from  the  records  of  a  myope  the  many  errors  that 
are  liable  to  result  from  the  decentering  of  strong  myopic 
glasses. 

Retinitis  and  Optic  Neuritis. — Although  both  of  these 
inflammatory  states  are  commonly  associated  with  organic  dis- 
eases,— such  as  syphilis,  Bright's  disease,  embolism,  toxic  con- 
ditions, spinal  or  cerebral  lesions,  etc., — still,  the  underlying 
factors  that  predispose  toward  their  development  are  to-day 
somewhat  obscure. 

Sometimes  both  retinitis  and  optic  neuritis  develop  in  sub- 
jects that  are  free  from  any  apparent  cause,  being  induced  by 
simple  overexertion  of  the  eyes,  intense  light,  exposure,  and 
other  causes  of  similar  character.  There  certainly  is  reason, 
therefore,  to  suspect,  in  such  subjects,  that  some  underlying 
cause  existed,  prior  to  the  development  of  the  inflammatory 
conditions,  which  rendered  the  eyes  peculiarly  susceptible  to 
strain  or  irritation  from  outside  influences. 

Within  the  past  fifteen  years  I  have  tested  many  subjects 
in  whom  retinitis  has  developed  from  overwork,  excessive  light, 
and  exposure,  without  any  clinical  evidence  of  organic  disease. 
In  almost  every  instance  has  some  marked  and  im recognized 
error  of  refraction  been  detected,  usually  combined  with  a  com- 
plicating heterophoria  of  quite  a  high  degree.  So  enormous 
has  been  the  percentage  of  pre-existing  eye-strain  in  those  of 
my  patients  who  have  been  afflicted  with  retinitis  and  optic 
neuritis  that  I  have  begun  to  doubt  if  a  careful  eradication  of 
heteroplioria  and  latent  errors  of  refraction,  before  these  dis- 
eased conditions  started,  might  not  have  saved  the  suflerer  from 
the  sad  misfortune  that  developed. 

Unfortunately,  it  is  impossible  to  prove  that  the  eradication 
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of  the  predisposing  causes  of  diseases  has  positively  prevented 
their  development;  but  there  is  sufficient  basis,  I  think,  in  the 
])ages  of  preceding  chapters  to  warrant  a  search  for  errors  of 
refraction  and  heterophoria  in  the  young,  before  the  nervous 
tone  of  the  child  begins  to  be  sapped  and  the  dangers  of  eye 
diseases,  as  well  as  nervous  affections,  become  intensified  by  a 
neglect  of  such  precautionary  steps. 
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Ahductiou,  high,  clinical  siguificauce  of, 
53,  298 
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tests  for,  43-46 
Accommodation    of     vision,     mechanism 
of,  9 
tests  of,  46,  47 
Acute  mania,  273 
Adduction,  tests  for,  43-46 
Advancement  oi:)eration  (Stevens's),  steps 

of,  304-306 
Anaphoria,  35,  59 

abnormal  posture  of  head  from,  68 
Auatropia,  35,  59 
Arcs   of    rotation    of    each   eye,    clinical 

value  of,  298 
Asthma,  reflex,  162 
Astigmatic  letters,  26 
Astigmatism,  its  results,  10,  11,  26,  27 

tests  for,  26-30 
Asylums,  eye-work  in,  262,  272,  273 
Atropine  tests,  48-52 

Bielefeld  colony,  217 
Blepharitis  from  eye-strain,  308,  309 
Blindness,  temporary,  after  dilatation  of 
pupil,  50 

Cataract,  a  common  result  from  eye-strain 

uncorrected,  313,  314 
Cerebral  collapse,  apparent  case  of,  cure 

by  eye-treatment,  276 
Cerebral  congestion,  reflex  variety,  80 
Chorea,  clinical   records  of   cases  treated 
exclusively     by     eve-treatment, 
114-135 

effects  of  medication  in,  107 

eye-treatment  of,  106-136 

explanation  of  apparent  benefit  of 
cessation  from  studj'  while  under- 
going medication,  113 

from  ej-e-strain,  107 

from  rheumatic  diathesis,  107 

general  deductions  concerning  its 
causation  and  treatment,  112 

importance  of  carefully  fitting  the 
frames  of  glasses  prescribed,  112 

latent  heterophoria  in,  113 

microbe  theorv,  weaknesses  of,  107- 
109 

not  commonly  a  constitutional  dis- 
ease, 112 

of  thirtv-one  year's'  duration,  125- 
127' 


organic,   spinal,    or  cerebral  disease 

iincommon  in,  113 
percentage  of  hypermetropia  in,  112 
theories  concerning,  106 
toxic  theory,  weaknesses  of,  107-109 
use  of  prismatic  glasses  in,  113 
various  drugs  used  in  treatment  of, 

107 
with  extremely  defective  speech,  124> 

131 
with  frightful  distortions  of  the  face, 

118,  119 
Avith  frightful  head  and  face   move- 
ments, 132,  133 
with  gastric  crises,  122,  123 
with  paralysis  of  both  legs  and  one 

arm,  115 
with  serious  loss  of  speech,  114 
with  striking  distortions  from  perma- 
nent contracture  of  muscles,  117 
Clock-face  test,  29 
Colonies  for  epileptics,  217 
Conjunctivitis  from  eye-strain,  309 
Constipation,  a  frequent  symptom  of  low 
nervous  force  or  a  nervous  leak, 
99-102,  149,    163,   164,  166,  170, 
171 
in  ejiilepsy,  230 
Corneal  ulcers  from  eye-strain,  309 
Craig  colony,  217 

Cross-eye,  habitual  diplopia  from,  14 
its  effects  upon  health,  14 

Detachment  of  retina,  314 
Diabetes  from  eye-strain,  89,  101 
Diagnostic  attitudes  of  head  and  facial 

expression,  64^8 
Digestive   distiu-bances,  from   eye-strain, 
162-172 
in     brain-workers     versus      muscle- 
Avorkers,  162-164 
Diplopia,  a  sign  of  strabismus,  37 

test  for.  37 
Disease,  underlying  factors  of,  1-3 
Dyspepsia,  chronic,  eases  of,  97-104,  167, 
168,  170,  172 
from  eye-strain,  162,  166 

Emmetropia,  in  epilepsy,  292 

with  heterophoria  in   epilepsy,  187, 

266 
without  heterophoria  in  epilepsy,  226 
Epilepsy,  causes  of  possible  relapses  after 
ej'C-treatment,  189-191 
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Epilepsy,  fliiiical  records  uf  typical  cases 
of,  treated  bv  eve-treatment 
alone,  193-269 

clinical  report  of  cases  treated  ex- 
clusively bv  the  relief  of  eve- 
strain,  iS2-269 

counter-irritation  in,  229 

difficulties  in  solving  eve-problems 
of,  179-182 

effects  of  withdrawal  of  bromides, 
176.  177,  216,  217 

emmetropia  in,  292 

floating  kidney  as  a  factor  in  causa- 
tion, 262,  263 

frequent  ignorance  of  victims  regard- 
ing their  malady.  173 

general  conclusions  regarding,  256- 
263 

general  summary  of  results  of  eye- 
treatment,  255 

latent  heterophoria  in,  181-183 

numerical  basis  of  recording  seiziu-es, 
fallacies  of,  178 

other  reflex  causes  besides  eye-strain, 
191-193 

prevalent  methods  of  treatment,  173, 
174 

summary  of  eye-defects  in  cases  re- 
ported, 186 

symptoms  of  genuine  type  of,  173 

tabulated  statistics  respecting  twenty- 
six  reported  cases,  264-269 

the  most  grave  of  reflex  nervous  dis- 
eases, 182,  183 

treatment  of,  in  institutions,  262 

trephining  in,  241 

use  of  bromides  in,  174-176 

without  refracti^■e  errors,  226 
Epileptic  colonies.  262 

statistics  of,  217 
Epileptic  habit,  190 
Epileptic  insanity,  206,  207 
Epileptics,  Pasteur's  method  in,  249,  252 
Ej)iphora,    common    fallacies    regarding, 
311,  312 

frequent   symptom    of    hyjierphoria, 
311 
Episcleritis  from  eye-strain,  309 
Esophoria,  expression  of  face  from,  66 

indiciitions  for  operative  procedure, 
293,  294,  296,  298 

manifest,  41 

tests  for.  38,  39 
Exclusion-tests,  36 
Exophoria,  expression  of  face  from,  67 

indications  for  operati\e  prwedure, 
296 

manifest.  41 

tests  for,  38,  39 
Eye,  anomalies  of,  percentages  of,  11 

astigmatic,  its  results,  10,  11 
tests  for,  28-31 


heterophoric,  results  of,  11,  12 
hy])ernietropic,  6-8 

accommodation  in,  9 
acute  vision  of,  7 
myopic,  9,  10 

results  of.  10 
refraction  of,  tests  for,  23-33 
too  shallow,  6-8 
Eyes,  arcs  of  rotation  of,  62 

bilateral    deviations    of,    in   vertical 

meridian,  59 
nervous  expenditure  Ijy  use  of.  137- 
140 
Eye-diseases  from  eye-strain,  307-316 
Eyelid,  drooping  of  (see  Ptosis),  312 

inflammation  of,  from  eye-strain,  309 
Eve-strain,  a  cause  of,  eye-diseases,  307- 
316 
blepharitis,  308 
cataract,  312 
conjunctivitis,  309 
epiphora.  311 
episcleritis,  309 
glaucoma,  313 
headache,  75-106 
headache  and  neuralgia,  75-106 
nervous  prostration  and  insanity, 

270-291 
pterygium,  311 
ptosis,  312 
retinitis,  315 
sleeplessness.  136-162 
St.  Vitus's  dance,  106-136 
stye,  308 

ulcei-s  of  cornea,  309 
editorial  indorsement  of,  110 
general  axioms  regarding  its  causes 

and  effects,  20,  21 
importance  of  detection,  307 
in  chronic    digestive   and   intestinal 

disturbances,  162-172 
in  epilepsy,  173-269 
in  insanity,  270-291 
in  nervous  prostration.  270-291 
in  neurasthenia,  270-291 
in  optic  neuritis,  315,  316 
in  j)aresis,  270 

reasons  for  its  slow  recognition,  110 
Eye-tests,  in  headache  and  neui-algia,  ta1  >- 
ulated    record    of,    in    fifty 
cases,  97-105 
necessity  of.  before  education  begins, 

'19 
record-blank  of,  48 
too  often  imperfectly  made,  111 
Eve-treatment,  of  chorea,  106-136 
of  digestive  ills,  162-172 
of  epilepsy,  174-269 
of  headache,  75-105 
of  nervous  prostration  and  insanity, 

270-291 
of  neuralgia.  75-105 
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Eye-treatment  of  reflex  conditions,  causes 
of  opposition  to,  142-144 

Face,  a1>nornial  expressions  of,  from  heter- 

oplioria,  64-68 
Far-sightedness  (see  Hypermetropia),  its 

results,  7-9 
tests  for,  24-26 

Gastric  pain,  from  e^-e-straiu,  166 

intense,  123 
Glaucoma  from  eye-strain,  313 
Gouty  tendency',  factors  in,  16 


Hyperphoria,  attitude  of  head  in,  66 

latent,  the  cause  of  inconsistent  tests, 

54,  55 
tests  for,  39,  40 

Idiocy,  eye-treatment  in,  183,  199.  200 

Insauit}-,  eNe-treatment  of,  270-291 

its  close  relationship  to  nervous  pros- 
tration, 270 

Insomnia    (see    Sleeplessness),    cases   of, 
from  eye-strain,  95-105,  136-162 

Intestine,   chronic  disturbances  of,  from 
eye-strain,  162-172 


Head,  abnormal   attitudes  of,  in  hetero- 

phoria.  64-68 
Headache,  clinical  history  of  cases,  82-105 
from  eye-strain,  75-106 
from  organic  disease,  77,  78 
not  an  evidence  of  organic  disease,  75 
reflex  variety,  77-80 
tabulated  record  of  fifty  consecutive 
cases  treated   by   relief   of   eye- 
strain, 97-105 
toxic  variety,  77 
underlying  catises  of,  76-80 
Health,  causes  of  risks  to,  1-3 
Heart,   functional   disturbances  of,   from 

eye-strain,  162 
Heart-burn,  163 
Heart-palpitation,  163 
Hereditary  predispositions  to  disease,  14- 

16 
Heterophoria,  11,  22 

and  refractive  errors,  292,  293,  295- 

298 
effects  of,  on  head-posture  and  facial 

expression,  64-68 
facial  changes  in,  65,  297 
in  accommodation,  47,  48 
inconsistent  tests  in,  300,  301 
indications  for  operative  procedure  in, 

294,  296 
latent,  13 

latent,  investigation  of,  53-59 
prismatic  glasses  for,  292-294,  299, 

300 
stirgical  treatment  of,  292-306 
terms  relating  to  (Stevens's),  35 
tests  for,  33-66 

treatment  of,  by  prisms,  55-57 
use  of  prisms  for,  55,  56 
with  myopia,  difficulties  in,  298 
Homatropine,  49 
Hyperesophoria.  35,  42 
Hyperexophoria,  35,  42 
Hypermetropia,  correction  of,  by  glasses, 
50 
latent,  26 
manifest.  26 
tests  for,  24-27 


Jaeger's  tj-pe,  47 
Javal's  ophthalmometer,  32 
.Tumi)  of  eves  on  exclusion  of  one  image, 
36,  297 

Kataphoria,  35,  59 

abnormal  posture  of  head  from,  68 
Katatropia,  35,  59 
Keratosco])e,  30 

Life-insurance,  1-3 

examiners  for,  duties  of,  1-3 
Liver,  torpidity  of,  fallacies  of,  8,  76,  167 

3Iaddox  rod-tests,  39-41 
diagi-ams  of,  41,  42 
]Meiboruian  swellings  from  eye-strain,  309 
Melancholia,    ej-e-treatment  of    cases  of. 
275-278.  280 
vrith  delusions,  276,  277,  280 
vrith  morbid  impulses,  278 
with  suicidal  tendencies,  275 
■with  violent  outbreaks,  276 
jSIicrobes,  a  soirrce  of  disease  peculiarly  in 
those  whose  tissues  are  fitted  for 
disease  Iw  nervous  debility,  108 
Muscles,  ocular,   surgical    treatment    of, 

292-306 
Muscular  insufficiency   (see    Heteropho- 
ria) 
Myopia,  tests  for,  24-27 

Xear-sightedness    (see    Myopia),    its  re- 
sults, 9,  10 
tests  for,  24-26 

Nerves,  derangements  of,  from  eye-strain, 
3 

Nervous  bankruptcy  from  eye-strain,  5 

Nervous  debility,  a  factor  in  fitting  human 
tissues  for  the  seeds  of  disease, 
108 

Nervous  exhaustion  from  excessive  nerv- 
ous expenditure,  137,  138 

Nervous  prostration,  complete,  of  several 
years'   duration,  cases  cured  by 
eye-treatment,  286-290 
eye-treatmeut  of,  270-291 
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Nervous  prostration,  failure  of  rest-cure, 

recovery  by  eye-treatnieut,  287, 

288 

with    suspected    cereliral    softening, 

cured  by  eye-treatment,  2H2-284 

Nervous  system,    comparison   of,    to    an 

electric  system,  17 
Neuralgia,  clinical  history  of  cases,   82- 
105 
from  eje-strain,  75-106 
from  organic  disease,  77.  78 
of  stomach,  alarming  attacks  of,  121 
reflex  variety,  77-80 
tabulated  record  of  fifty  consecutive 
cases  treated   Vjy   relief  of    eye- 
strain, 97-105 
underlying  causes  of,  76-80 
Neurasthenia  (see  Nervous  prostration), 

eye-treatment  of,  270-291 
Neuropathic  predisposition,  4 
Normal  arcs  of  rotation  of  eyes,  62 

Operation  for  advancement  of  tendons  of 
ocular  muscles  (Stevens's),  304- 
306 

Operative  procedures,  rules  for,  296-306 

Ophthalmometer  ( Javal-Schiotz's),  32 

Ophthalmoscope  (Loring's),  69 

possible  errors  in  use  of,  50,  51 
iise  of,  68-74 

illustrations  of,  71-73 

Ophthalmoscopic  tests,  68-74 

Optic  neuritis  from  eye-strain,  315 

Orthophoria,  35,  44 

Paresis,  ej-e-treatment  of,  270 

eye-treatment  of  case  of,  273 
Perimeter,  62 

-chart,  63,  64 
Petit  mal  from  eye-strain,  193-195 
Phorometer  (.Stevens's),  37 
Placedo's  disc,  30 
Presbyopia,  47 
Prismatic  glasses  for  heterojihoria,  292- 

294,  299,  300 
Prisms,  for  heterophoria,  55,  56 

round,  disadvantages  of,  45 

square,  advantages  of,  44 

versus  tenotomy,  57,  58 
Prostatic  irritation,  reflex,  from  eye-strain, 

83 
Pterj'gium  from  eye-strain.  311 
Ptosis,    a  common    symptom    of    hyper- 
phoria, 312,  313 

from  eye-strain,  312 

Record-blanks,  for  eye-tests,  48 

sample  of,  48,  58 
Ked-glass  test,  36 
Reflex  sj-mptoms,  17 

Refraction,  importance  of  correction  of, 
51,  52 


tests  for,  23-33 
Refractive  tests,  recording  of,  2.5-27 
Rest  cure,    causes   of    relapses  after   it* 
employment,  272 

eye-factor  in,  271 

relief  from  eye-strain  in,  165,  166 
Rest  treatment,  its  eye-factor,  271 
Retina,  detachment  of,  314 
Retinitis,  from  eye-strain,  315 
Rules  for  operative  procedures,  296-306 

Savage's  modificatiou  of  Maddox's  rotl,  40 
Sick  headaches,  from  hypermetropia,  6-8 

reflex  causes  of,  8,  9 
Sleeplessness,  clinical  histories  of  cases  of, 
146-161 
in  brain -v.orkers,  137 
its  catises  and  cure,  136-161 
its  results,  136,  137 
Square  prisms,  34 
Status  epilepticus,  176 
Stereoscopic  box  (Noj'es's).  44,  45 
Stevens's  lens  for  heterophoric  test,  43 
Stomach,  chronic   disturlmnces  of,   from. 

eye-strain,  162-172 
Strabismus,   difficulties  in  correction  of,. 
294-296,  300 
diplopia  in,  37 
St.  Vitus's  dance  (see  Chorea),  eye-treat- 
ment of,  106-136 
Stye  from  eye-strain,  308 
Suffocation,  alarming  attacks  of,  122 
Surgical  treatment  of  eye-muscles,  292- 

306 
Sursumduction,  tests  for,  43-46 

Tears,  flowing  of,  over  cheek  (see  Epiph- 
ora) 
Tenotomy,  graduated  (Stevens's),  advan- 
tages of,  301 
steps  of,  302,  304 
versus  prisms,  57,  58 
Terms  (Stevens's),  35 

relating    to    eyes    and   eye-muscles, 
table  of,  35 
Test-type  (Jaeger's),  47 

Snellen's,  24 
Tests,  by  exclusion,  36 
by  Maddox  rod,  39-41 
by  ophthalmoscope,  68-74 

uncertainties  of,  50,  51 
by  red-glass,  36 
for  abduction,  43-46 
for  adduction,  43-46 
for  esophoria  and  exophoria,  38,  39 
for  heterophoria,  33-66 
for  heterophoria   in   accommodation, 

47,  4-< 
for  hyperphoria,  39,  40 
for  sui'sumduction,  43-46 
inconsistent,  a  result  of  hyperphoria,. 
54,  55 
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Tests,  of  ocular  movements,  34-40 
of  vision,  recording  of.  25,  26 
of  visual  accommotlation.  46,  47 
under  atropine,  48-52 

Trial-case  for  refraction,  23 
-frame,  27 

Tropometer,  Stevens's,  59-61 

Tubercular  tendency,  factors  in,  15 
from  hypermetropia,  18 
neurotic  basis  of,  IS 

Ulcei-s  of  cornea,  from  eve-strain,  309 


j    Use  of  homatropiue,  49,  50 

■    Viscera,  dependence  of,  upon  the  brain,  4 
Visual  field,  62-64 

physiological  limits  of,  64 
Vomiting,  associated  with  epilepsy,  220 
dangerous,  case  of,  168,  169 
from   eve-strain,    98,   100,   103,   166, 
'  168 
j  cases  of,  98,  100,  103,  168,  170 

!   Wall-eyed  expression,  67,  68 
21 
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